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Unit Wall Concrete Building 
Construction, Fort 
Crockett, Texas 


By R. C. HARDMAN* 


During the past three years the U. S. 
War Department has had under construc- 
tion a new coast artillery post at Fort 
Crockett, Galveston, Tex., which com- 
prised, in part, the construction of 31 
reinforced - concrete buildings. Ten of 
these were constructed under what is 
j;nown as the “Aiken System of Flat Wall 
Construction.”— The buildings so built 
were as follows: four double sets of offi- 
cers’ quarters, quarters for the command- 
ing officer, quartermaster’s storehouse, 
quartermaster’s workshops, fire station, 
bakery and a post exchange and gym- 
nasium. These buildings cost when com- 
pleted the sum of $145,644. 

This system of construction, which 
has been in use for several years, is, as 
its name implies, a system of flat wall 
construction; the wall when thoroughly 
set being raised from a nearly horizontal 
position to a vertical one by means of 
screw jacks. The necessary apparatus 
consists of a trussed beam having canti- 
lever ends, supported near one end upon 
an A-frame and near the other end upon 
a telescopic screw jack, both connections 
being made by pins so that the beam is 
free to move when the telescopic jack is 
elongated. The telescopic jack is con- 
nected to the base of the A-frame by a 
pin, leaving it free to move at its base. 

This apparatus is shown in its essen- 
tial features in Fig. 2, B being the beam 
supported by pin connection D upon 
frame A and by pin connection C upon 
telescopic jack F, which in turn is con- 
nected to frame A at E by a similar pin. 
The beam and frame are built up of 
structural shapes. The entire apparatus 
is known familiarly as a “jack.” 

In operation the beam B revolves from 
its nearly horizontal position to a final 
vcttical one about the point D, being im- 
pelled by the elongation of the screw 
jack, substantially as shown by the dot- 
ted lines in Fig. 2. 

In the construction of a wall a number 
of jacks are used, they being spaced so 
as to secure equal loadings, to their 
maximum capacity, if possible, without 
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at the same time being placed so far 
apart as to necessitate costly lagging to 
prevent excessive deflections between 
them. On an ordinary wall this spacing 
will be about 10 ft., although the jacks 
will not be working at their maximum. 
The jacks are placed in perfect align- 
ment and in position relative to the foun- 
dation wall so that the finished wall when 
raised will be in its proper position. The 
jacks are also aligned vertically as well 
as horizontally in order that the drive 
shaft which engages each screw jack at 
G, Fig. 2, will be perfectly straight and 
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form work and to serve the same pur- 
pose as the small angles mentioned 
above. It is necessary to break the bulk- 
head around this shoe and insert wedges, 
so that when the wall is about to be 
raised the bulkhead may be taken out. 

Upon the lagging, which may be of 
2-in. material, or heavier, are placed all 
window and door frames, nailing blocks, 
bolts, anchors and other fastenings. Then 
all water and drainage pipes, electric 
conduits, boxes, and other necessary 
electrical work are put in place, and 
lastly the reinforcement. When ready to 


Fic. 1. View oF FRONT WALL OF BUILDING AT ForT CroCKETT UNDER 
CONSTRUCTION 


true. The screws are actuated by a worm 
gearing driven by a hexagonal shaft, 
upon which is placed, near the middle 
jack, a drive wheel connected to an en- 
gine or motor by belt or cable as desired. 

Upon the top chord of the beams, 
which is made up of two angles back to 
back, is placed the centering, or lagging, 
which is secured to the beam by bolts and 
supported between them by shoring. At 
intervals along the lagging over each 
beam are p'aced short pieces of 3x3-in. 
angles (H, Fig. 2) which are later em- 
bedded in the concrete and serve to pre- 
vent the wall from slipping on the forms 
when raised to a vertical position. At 
the lower end of the top chord of each 
beam is a piece of angle (/ Fig. 2) bent 
up to engage the lower bulkhead of the 


receive the concrete, the wall, with every- 
thing required in it, is in full view for 
checking and inspection, matters which 
are very difficult with a wall poured by 
the usual method. Concrete may then be 
placed in precisely the same manner as 
on a floor. If a hollow wall is desired it 
may be secured by putting in a layer of 
concrete, then a layer of sand of the 
thickness of the desired air space and 
covered with cheap building paper, cover- 
ing the whole with another layer of con- 
crete of the proper thickness. If any 
ornamental work is desired it may be 
cast separately, put on the lagging and 
the concrete placed around it. 

After the wall has set sufficiently, usu- 
ally about five days, the shoring is re- 
moved from between the jacks, guy wires 
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or cables are secured to the top of the 
wall and the whole is raised to a vertical 
position. This operation requires from 
two to eight hours, dependent upon the 
size and weight of the wall. Extreme 
caution must be used during the raising, 
and a constant inspection of the jacks be 
kept up; especially so when the wall has 


Fic. 2. DETAIL OF FRAME FOR BUILDING 
AND RAISING CONCRETE WALL 


nearly reached the vertical, as a very 
slight movement past the vertical will 
throw the wall. When the wall has 
reached its proper position, the guys are 
made fast, the screws are detached at C 
and turned back to their original posi- 
tion, the beams are detached at D and 
the frame A withdrawn. Then the beams 
are unfastened from the lagging and 
lowered, and the lagging stripped from 
the wall. 

Fig. 1 shows a stage in the construc- 
tion of the post exchange and gymnasium, 
56x94 ft. in plan, front and rear walls 31 
ft. in height and end walls 49 ft. in 
height. All walls were 12 in. in thick- 
ness, the front wall having a small pedi- 
ment 24 in. thick in addition. Thus the 
: front wall had a weight of approximately 
220 tons, including lagging, etc. The 
halftone gives an excellent rear view of 
one of the end walls raised, showing par- 
ticularly well the placing of the jacks 
and the driving mechanism. The rear 
wall of this building was erected by the 
usual form method, and the writer was 
informed that the form work cost, for 
labor, approximately 180% more than 
that for the front wall, the walls being 
very similar. 

Methods of tying walls together at the 
corners and angles are shown in Fig. 3, 
as well as horizontal joints, floor connec- 
tions and other details. If the building 
under construction has intermediate floors 
of concrete the exterior walls are erected 
to the full height—say, two or three 
stories—at one operation and the floors 
are built in subsequently by the usual 
methods. Fig. 3 shows the manner in 
which provision is made for the support 
of the floor system by the wall. When 
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the forms for the wall are being pre- 
pared upon the jacks, as previously de- 
scribed, timbers of the proper size, 
notched and bored for the reinforcing 
metal of the wall, are placed thereon; 
these, when removed after the wall is 
erected forms grooves or chases (shown 
at A in Fig. 3) for the reception of the 
concrete floor slab. The ends of all 
beams are also laid out on the wall lag- 
ging and boxes of suitable sizes are 
placed thereon. These, whén removed, 
form pockets or recesses for the subse- 
quent placing of the beam ends. In order 
to tie the walls and floor together, bent 
rods (90°) are placed in the wall forms 
and emerge from the floor chase at the 
proper distance above the floor lagging to 
engage the floor reinforcement, to which 
it is later wired. Thus, when the walls 
of the building have been erected, there 
will be a continuous chase around the in- 
terior with pockets for the beam ends at 
suitable intervals and rods to which to 
tie the floor reinforcement. Forms for 
the columns, beams and floor slabs are 
erected in the usual manner and the con- 
crete poured. 

The advantages of the Aiken System 
are its low form cost, speed of erection 
and the possibility of securing any form 
of surface treatment desired while the 
base is still green, which, of course, can- 
not be secured when the form method is 
used. Its disadvantage is the compara- 
tive weakness of the corners and other 
connections. However, in buildings of 
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Fic. 3. DETAILS OF WALL AND FLoor 
CONNECTIONS 


one, two or three stories this is not 
especially serious, as by proper designing 
all probable strains can be well taken 
care of. The system lends itself par- 
ticularly well to a pilaster treatment of 
the exterior, the pilasters serving to cover 
the joinings of the wall sections. 

The contractors for this work were 
James A. McGonigle & Son, of Leaven- 
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worth, Kan.; Capt. P. Whitworth, U 
Army, was Constructing Quartermas: 
and the writer served the War Dep: 
ment in the capacity of Superintend 
of Construction. 


A Summary of Eight Years 
Work on the Panama 
Canal 


Eight years ago on May 4 the United 
States government assumed the gigant: 
engineering undertaking of building 
canal across the Isthmus of Panama. 
This was 23 years after work had been 
inaugurated by the French under De Les- 
seps, and after nearly $400,000,000 had 
been expended by the French companies 

For the rights of the French compan, 
the United States paid $40,600,000. This 
amount paid for some 78,000,000 cu.yd 
of. excavation and a great variety of 
equipment, some of which has been in 
continuous use since, but by far the 
greater part has been sold as scrap metal. 
Of the 78,000,000 cu.yd. excavated by 
the French only 30,000,000 cu.yd. came 
within the canal prism as it has ulti- 
mately been constructed. 

On May 1, 1912, under the direction of 
American engineers, 171,250,000 cu.yd. 
of material had been excavated and less 
than 24,250,000 cu.yd. remained to be 
removed, which is being done at the rate 
of 2,500,000 cu.yd. a month. The exca- 
vation of Culebra cut is more than 90% 


completed. Each year has seen a greater 


record made in the work of excavation 
than that of any previous year. From 
May 1, 1911, to May 1, 1912, the amount 
of material removed was nearly 16,500.- 
000 cu.yd., and much of this was rock. 

The lowest steam shovel cut is now 
less than 17 ft. above the bottom of the 
channel at Culebra, the summit of exca- 
vation. From this point the cut runs to 
final grade at both ends. At the north 
end the excavation is practically com- 
pleted from the Chagres River as far 
south, toward Culebra, as Las Cascadas; 
and at the south end the trench is nearly 
to grade for a mile or more. The greater 
part of what remains to be excavated -ies 
between Empire and Gold Hill, a distance 
of about two miles. 

On May 1 the great concrete locks at 
Gatun and Pedro Miguel were almost 
ready except for the gates, and the locks 
at Miraflores were more than 65% com- 
pleted, with the work advancing at the 
rate of 20,000 cu.yd. of concrete a week 
placed. 

At Gatun, for the locks and dam nearly 
2,000,000 cu.yd. of concrete have been 
made and placed since the work was 
begun. At the Pedro Miguel locks the 
total placed is about 840,000 cu.yd. and 
at Miraflores, nearly 900,000 cu.yd. This 
makes a grand total of about 3,700.0") 
cu.yd. of concrete, or enough to pave the 





ee re 







June 27, 1912 


entire surface of the Island of Manhat- 
tan to a depth of 2% in., or to make a 
single cube 464 ft. on a side. 

The manufacture of the great steel 
gates was started in October, 1910, and 
their erection on the Isthmus began the 
following June. On Mar. 31, 1912, the 
erection of these 58,000 tons of structural 
steel into 46 pairs of lock gates was 
already one-quarter completed, a task 
which entails the driving of 6,000,000 
field rivets. The contract for machinery 
for operating the gates was let in June, 
1911, and erection was begun in January, 
1912; at this writing, one gate at Gatun 
has already been fully equipped and suc- 
cessfully operated. 

Of the rising stem valves, 10 ft. 8 in. 
wide and 18 ft. 10 in. high, which con- 
trol the flow of water into the lock cham- 
bers, two had already been put in place 
on Mar. 31, 43 were ready for erection 
and the contract for the entire 134 had 
been let, a total of 1876 tons of metal. 
The installation of the special cylindrical 
valves which control the flow of water 
from the center culverts into the lock 
chambers is practically completed except 
for a few in the Miraflores locks. There 
are 120 valves of this type. The con- 
tract for the electric motors operating the 
valves has been let and their erection is 
under way. : 

The erection of the first of the six 
great emergency steel dams which will 
guard the upper levels of the locks in 
case of accidents to the gates has been 
begun at Gatun and the fabrication of 
the other five is under way in the United 
States. The design and operation of 
these dams was described in ENGINEER- 
ING News of July 22,1909. Each is 
built essentially of a pair of cantilever 
trusses, 263 ft. long, so pivoted that their 
longest arm may be swung across the 
110-ft. locks and the wicket girders which 
form the dam dropped into place. The 
total weight of the six dams is 12,000 
tons. 

The fender chains for preventing un- 
manageable ships from colliding with the 
gates and hydraulic apparatus for operat- 
ing them are in the process of manufac- 
ture. The chains are being made at the 
Boston Navy Yard and one of them has 
been completed and recently passed a 
successful test. The fenders for the ap- 
proach walls, which were described in 
ENGINEERING NEws of Nov. 2, 1911, will 
soon be ready to place in position. 

Practically every detail of the lock op- 
eration has been worked out. The con- 
tract for one of the electric towing lo- 
comotives, of which there are to be 40, 
has been let and it is now being built in 
the United States. The electrical ap- 
paratus required to operate the locks in- 
cludes 944 motors, all of 220-volt, 25- 
cycle, 3-phase alternating-current type, 
and of these 803 have already been con- 
tracted for. The contract for the hydro- 
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electric plant at Gatun, which will fur- 
nish most of the power for the operation 
of the locks, has been let and work on 
the station building will soon be started. 

The Gatun dam is rapidly nearing com- 
pletion. As already noted in ENGINEER- 
ING News, the concrete spillway is so 
far completed as to make possible the 
closing of the sluice gates, and in the 
course of a few months Gatun Lake will 
be at an elevation of 50 ft. above sea 
level. The hydraulic fill on the east sec- 
tion of the great earth dam has been 
completed and the placing of the dry fill 
on this section to its final elevation of 
107 ft. above sea level is progressing rap- 
idly. At the same time the work of pav- 
ing the south face is well under way. 
On the west section of the dam, three 
suction dredges are now completing the 
hydraulic fill and dry material from bor- 
row pits is being added. The west dam 
at Miraflores has been practically com- 
pleted. The east dam there is to be a 
concrete wing wall and has not yet been 
begun. The work on the west dam at 
Pedro Miguel is also practically com- 
pleted. 

The terminal plans and work on them 
were briefly described in ENGINEERING 
News of May 30. Work on the fortifi- 
cations to guard the entrances of the 
canal was begun during the present year. 
Plans for lighting the canal by beacons 
and buoys are completed and approved, 
and work on them has also been begun. 
Besides all this work in constructing the 
canal proper, almost the entire line of 
the Panama R.R. has been relocated and 
the work of rebuilding on the new loca- 
tion is nearly completed. 

Thus at the end of eight years of 
American industry the end of the great 
undertaking, without failure in any de- 
tail, is actually in sight. Already labor- 
ers are being discharged and greatest 
pressure of work has passed. 

To accomplish this the United States 
had expended up to Mar. 31, 1912, $252,- 
000,000, including the payments to the 
French company and the Republic of 
Panama. Excluding this $50,000,000, we 
have just half the amount expended in 
23 years by De Lesseps in a futile attempt 
to accomplish much less of an under- 
taking. 

The actual amount which has been 
charged to the department of construc- 
tion and engineering: during the eight 
years of American work, is $144,600,000. 
The expenses of the department of civil 
administration, which includes also the 
maintenance and operation of public 
works in the Canal Zone and in the cities 
of Colon and Panama, the construction 
and repair buildings and the survey of 
the Canal Zone amounted to $5,515,000. 
The department of sanitation, which has 
contributed in so large a measure to the 
success of the enterprise, had expended 
nearly $14,500,000. General items, 
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which include the payments to the French 
company and to the Republic of Panama, 
the construction of water-works and sew- 
erage in the cities of Colon, Panama and 
in the Canal Zone, the Panama R.R. ex- 
penses, the cost of terminals, lands pur- 
chased, etc., amounted to $86,720,000. 








Fire Losses in 1911 in the United States 
amounted to $158,392,630, according to 
figures given by President George W. 
Babb, of the National Board of Fire 
Underwriters, at its 46th annual meet- 
ing in New York, May 23. The figure given 
represents the fire lossee paid by 180 fire 
insurance companies. Mr. Babb stated 
that dividends to the stockholders in 
these companies were made possible only 
by returns from the investment of sur- 
pluses in other lines of securities. The 
per capita loss in 298 principal cities 
was $2.02. In Germany it was 2lc., in 
England 53c., France 81c. and in Austrian 
cities only 8c. 


A Wlreless Telegraph Compass has 
been devised by the Deutsche Betriebs- 
gesellschaft fiir drahtlose Telegraphie 
(Telefunken company), of Berlin, Ger- 
many. For this an arrangement of di- 
rective and undirective antenne is 
needed. Of the former there are 32 
equally spaced about the arc of a circle 
of such diameter that two opposite 
antenne are about a half a wave length 
apart with the wave length used for di- 
rective signals. The undirective anten- 
na stands in the center. This arrange- 
ment is described in the London Elec- 
trician of May 24, 1912. Immediately be- 
fore beginning work the transmitting 
apparatus is connected to the undirec- 
tive antenna and a short impulse known 
as the “time signal” is sent out. Then 
the transmitting apparatus is connected 
automatically with a pair of oppesite 
antennw and a short impulse or dot is 
sent out at regular time intervals from 
each pair of directive antenne. This 
impulse is the same for all, but the di- 
rective signals begin with the north- 
south pair of antenne and then con- 
tinue in a clockwise direction at con- 
stant time intervals. The sounds heard 
by the wireless operator on board ship 
in his ordinary receiver are loudest when 
the directive signal is sent out from the 
pair of antennze which is perpendicular 
to the line between ship and station and 
weakest when sent out from the pair 
of antenne in line. In the first case, the 
waves sent from the two opposite an- 
tennz reinforce each other and in the 
second case they interfere, being half a 
wave length apart. The ship's wireless 
operator is furnished with a special stop 
watch which has its dial graduated in 
32 divisions, beginning with north, so 
that the starting point of the stop watch 
is the same as the starting point of the 
sending apparatus. The operator hears 
the time signal of the shore station and 
starts the stop watch at that moment. 
When he hears the minimum sound he 
stops the watch and the hand then shows 
the direction of the shore station from 
which this minimum sound was received. 
Ten complete measurements of this di- 
rection can be made in five minuies. If 
two of these shore stations are avail- 
able then two direction determinations 
may be taken by the wireless operator 
and drawn on the chart to give the po- 
sition of his ship. The company proposes 
to erect a chain of these stations every 
25 to 50 miles around the coast of Ger- 
many. 
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Canadian ‘Transcontinental Railway 


The general project of a new Canadian 
transcontinental railway was described at 
some length in ENGINEERING News in 
1903 and 1904, and since then we have 
published at different times information 
relating to the progress of the work. It 
may be explained that it is a government 
project, but that the government itself is 
building only the eastern division, from 
Moncton (New Brunswick) to Winnipeg 
(Manitoba). This work is under the di- 
rection of the Transcontinental Railway 
Commission. The western division, from 
Winnipeg to the new Pacific coast city 
and port of Prince Rupert, is being built 
by: the Grand Trunk Pacific Ry. Co. 
(backed by the Grand Trunk Ry. Co.), 
and this company will operate the entire 
line under lease from the government. 


The present article deals only with the 


eastern division. It is compiled mainly 
from information furnished to us by D. 
MacPherson, Assistant to the Chairman 
of the Transcontinental Railway Commis- 
sion (and formerly Assistant Chief Engi- 
neer); this included a detailed statement 
prepared for us, at the instance of Mr. 
MacPherson, by Karl Weatherbe, one of 
the assistant district engineers. The map, 
Fig. 1, is from the official map, and 
shows both the route of the new line and 
its relation to existing lines. We have 
plotted upon it also the approximate 
route of the new lines of the Canadian 
Northern Ry. described in ENGINEERING 
News, Nov. 9, 1911. A condensed profile 
from Moncton to Winnipeg is given in 
Fig. 2. 


GENERAL STATEMENT 


In 1902 a company was formed in Que- 
bec to build a railway from Atlantic tide- 
water (on the Saguenay River) to Port 
Simpson, on the northwest coast of Brit- 
ish Columbia. The line was to be known 
as the Trans-Canada Ry. In the follow- 
ing winter, three parties were placed in 
the field, one at either end, and the third 
party north of Lake Winnipeg. Several 
hundred miles were surveyed and some 
knowledge of the character of the coun- 
try was obtained. Early in 1903, the 
newly formed Grand Trunk Pacific Ry. 
Co. took over the scheme and the parties 
were recalled. A new and more south- 
erly route was then projected, extending 
from Winnipeg westerly to Edmonton, 
and thence to some undetermined point 
on the Pacific Coast, and easterly from 
Winnipeg to a junction with the Grand 
Trunk Ry. at North Bay, on Lake 
Nipissing. 

This easterly division swung north 
along the waters of Lac Seul and the 
Ogoki River as far as the 88th meridian 
before turning southeast. It penetrated a 
country little known, and uninhabited ex- 
cept by a few scattered families of half- 


A transcontinental railway, ex- 
tending from the Atlantic to the 
Pacific as a complete new line, 
and not merely linking up exist- 
ing lines, was the bold project 
undertaken a few years ago by 
the Canadian Government. It 
was undertaken for the purpose 
of developing the country, and 
especially of developing the great 
wheat-growing territory of the 
northwest, and providing ample 
capacity for handling the enor- 
mous product which this terri- 
tory will have when under culti- 
vation. The construction of the 
western end (beyond Winnipeg) 
was turned over to a company 
(the Grand Trunk Pacific Ry.), 
but that of the eastern section 
was taken in hand directly by 
the government, which appointed 
a special commission for the pur- 
pose. Railway construction in 
Canada has presented many feat- 
ures of interest, and the new line 
is no exception. A large part of 
the eastern division lies far north 
of the settled districts, in country 
largely unexplored, so that both 
the location and construction 
work presented many difficulties. 
The work and difficulties are des- 
cribed interestingly in the pres- 
ent article. It gives also (among 
other special features) some of 
the instructions laid down in re- 
gard to the economic consider- 
ations of location; that is, for de- 
termining the relative values of 
different locations from the point 
of view of economic operation of 
the railway. 


starved Ojibways. A reconnaissance was 
made over the whole route as projected, 
which included a branch from Lac Seul 
to Fort William (on Lake Superior). Ig- 
norance of the country, shortness of sup- 
plies, lack of transport facilities, and out- 
breaks of scurvy were among the diffi- 
culties with which the parties had to con- 
tend. A few caches had been estab- 
lished at isolated points, but, for the 
most part, supplies were brought in with 
the parties and replenished from the 
nearest fur-trader’s outpost or Hudson’s 
Bay Co. depot. 

In 1904 the Dominion government ap- 
pointed the National Transcontinental 
Railway Commission for the purpose of 
taking over and building the line from 
Winnipeg east. The Grand Trunk Pa- 
cific Ry. is building west from ‘\ nnipeg 
to the Pacific Coast and will operate the 
entire line, as noted above. Under this 


commission the route of the eastern . 
vision was again changed and a year \, 
spent on new surveys and the study 
those already made. It was then la 
out to skirt the north shores of Lak 
Nepiogon and Abitibi, continuing in th 
same general direction to the headwater 
of the St. Maurice River, crossing the lat 
ter near Quebec, and proceeding thenc 
in as direct a line as possible (withou 
leaving Canadian territory) to Moncton 
at the southeastern corner of the prov 
ince of New Brunswick. There it con 
nects with the Intercolonial Ry., which is 
owned and operated by the governmen: 
and which extends to the Atlantic ports 
of St. John and Halifax. 

While contracts were let and construc- 
tion was commenced at Winnipeg and 
Quebec as early as 1906, final location 
through the remote districts of northern 
Quebec and Ontario was not completed 
until late in 1908, and revisions have 
since been made from time to time. Be- 
fore the most economical location was 
staked out, before even a satisfactory 
line could be projected, an enormous belt 
of country had to be explored and 
mapped. From Lake Nepigon eastward 
to the St. Lawrence valfey, two main 
routes were selected for exploration. The 
one eventually adopted has been de- 
scribed above. The other followed < 
more or less direct line, passing close to 
the south shore of Lake Abitibi, touching 
the north end of Grand Lake Victoria 
(an expansion of the Ottawa River), and 
proceeding thence across the Gatineau 
and Lievre Rivers to the Mattawin and 
St. Maurice. An alternative route in 
New Brunswick, by the St. John River 
valley, was also surveyed. 

The total distance from Moncton to 
Winnipeg was estimated to be about 1900 
miles, on what was assumed to be the 
most direct feasible route. The problem 
of definitely locating this route was not 
an easy one, as for more than half the 
distance the line of general directness 
ran through an unsurveyed, unsettled and 
practically unknown region cut up in all 
directions with a network of lakes and 
rivers, many of them not shown on any 
existing maps, and when so indicated, 
often found to be entirely misplaced. The 
engineers had, therefore, in many cases 
to make their own maps as the surveys 
proceeded, and had in all cases to cor- 
rect and complete existing maps. 


Survey WorK AND LOCATION 


During the autumn of 1904 and the 
following spring, some 34 survey parties 
were equipped and sent out, and before 
the end of 1905 there were 45 parties in 
the field, consisting of about 18 men 
each, not counting a large number of 
men engaged in transporting supplies by 
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Fics. 1 AND 2. MAP AND ProFiLz OF THE EASTERN DIVISION OF THE CANADIAN TRANSCONTINENTAL RaiLway: Moncron, N. B., To WinNiIPEG, MAN. (1804 MiILes), 
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canoe and packing in summer and by dog 
train in winter. Each survey party had 
an engineer in charge, transitman, level- 
ler, topographer, draftsman, rodman, 
picketman, two chainmen, cook and eight 
or nine axemen and packers. Each party 
was given certain governing points to 
connect, and was instructed to thoroughly 
exhaust the possibilities for the most 
favorable and reasonably direct line be- 
tween these points. Barometric ex- 
plorations and compass lines were fol- 
lowed by preliminary lines run with tran- 
sit, and plans were plotted with 10 ft. 
contours on a scale of 400 ft. per in. 
With those plans, and with profiles on 
the same scale, projected locations were 
made on the most favorable lines and 
afterward actually run on the ground and 
called a “first location.” These plans and 
profiles were plotted in the field, and 
tracings (with reports) were sent to 
headquarters monthly. These _ reports 
were carefully gone over by the Chief 
Engineer and Assistant Chief Engineer, 
necessary changes suggested, and in- 
structions issued accordingly. Whenever 
the head of a party completed what he 
considered the best possible “first loca- 
tion,” the engineer in charge was chanced 
and another man given a chance to im- 
prove the line by making his best c*tempi 
at a revised location. The original head 
of the party, or a third man, was given 
a chance to still further revise for a final 
location. In this way, it was found that 
a healthy rivalry was established and 
good results obtained. Revision of loca- 
tion is, however, never considered as fin- 
ished until construction work is well 
under way, as it is often found, after 
the line is cleared, that slight changes 
will effect a very considerable saving. 
An equation table giving definite values 
for savings in distance, curvature, rise 
and fall, etc., was furnished all parties 
in the field, so that, having the estimated 
cost of construction of any two or more 
lines, the better one to adopt from all 
points of view could be at once de- 
termined. This table is given further on. 
The earlier explorations and recon- 
naissances were made by compass and 
barometer, followed by transit with stadia, 
or chain and level. Steel-band chains 
were used for distances in final location. 
The parties consisted usually of 18 men 
in settled districts to 24 men in unset- 
tled districts, six of the latter number 
being packers. In general, they were 
sent into the field in pairs, at intervals of 
about 80 to 150 miles, with instructions 
to run, respectively, east and west from 
some more or less well defined point. In 
the more remote localities, it was found 
impossible to fix these points at all ac- 
curately, owing to the non-existence of 
reliable maps; nor could the course of 
the indicated route be followed closely 
owing to the presence of some unsus- 
pected large body of water or other 
topographical obstruction. Consequently, 
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TABLE 1. VALUE FOR EQUATING DISTANCE 


running light; 40c. if assisting both 
ways, with no light running. Minimum 
cost for assistant engine when not a: 
division point or used for yard work 
$18 per day or $6600 per annum. Light 
running, 25c. per engine mile. Switch- 
ing, 30c. per engine mile. Doubling 
grades, 90c. per engine mile straight dis- 
tance, or 45c. per additional engine mile 


Value per 


ft. 
daily 


aily 
train Justifiable expenditure 
per per mile of saving in 
Capitalized value annum distance per annum 
per daily train per for 
train per annum mile of 12 
per per short- daily 
annum ft. ening 
2.0c. $0.50 $104 
3 .4c. 0.85 180 
4. 0c, 1.00 212 
1.00 7.0c. 1.75 368 


20 
daily 
trains 
$52,000 

90,000 
106,000 
184,000 


Train 
mile 
0.30 
0.50 
0.60 


per 
mile* 
$2600 
4500 
5300 
9200 


*Capitalized values per mile to nearest $100 and interest 4%. 


each way equals two daily trains. 


One daily train 


A. Distances so short as not to affect track or train wages; aggregating less 


than two miles. 


B. Distances affecting train wages, but not so great as to affect the number of 


stations or sidings. From two to five 


miles. 


C. Distances so great as to affect number of stations and sidings required. 


From 5 to 75 miles. 


D. Distances so great as to affect number of engine districts. 


much difficulty was encountered in join- 
ing up the surveys of two approaching 
parties. At the head of the St. Maurice, 
the*Tete de Bulle Indians were found to 
possess an unusual aptitude for cartog- 
raphy, and by following their rude maps, 


a junction was effected with the party | 


running east from the Gatineau. 

Working in a country so cut up with 
lake and river expansions as to be more 
than 50% water, absolutely unmapped 
and unknown, and some 250 miles from 
the nearest railway, two parties over- 
lapped several miles, one being 10 miles 
north of the other, before communica- 
tion was established between them and 
a connection made. A rough stadia 
traverse, 80 miles long, following the old 
Indian canoe route from Lake Abitibi to 
the Kenojevis River, and occupying 11 
days, furnished course and distance be- 
tween surveys which had started nearly 
200 miles apart. In the Kenogami Dis- 
trict, one of the earliest G. T. P. Ry. 
parties exhausted their provisions, and 
searched three days without finding a 
line, which had been blazed north from 
a supply cache, to which they tied in 
their reconnaissance. They left behind 
them as a record of their experience a 
string of lakes bearing the suggestive 
names: “Storm,” “Ice,” “Poverty,” “Stam- 
pede” and “Relief.” By discharging 
ship’s rockets simultaneously on a pre- 
arranged night, quick connections were 
in several instances effected across un- 
surveyed gaps. 

Observations for latitude were made, 
of course, but as there were at the out- 
set no means of intercommunication be- 
tween the parties in remote localities, 
other than through the district head- 
quarters, on the Canadian Pacific Ry., 
months elapsed before these could be 
interchanged. 


VALUES FOR EQUATING DISTANCE, ETC., 
IN LOCATION 


It has been noted above, under the 
heading of “Location” that field parties 
were furnished with equation tables 
showing definite values for savings in 
distance, curvature, etc. The values 
given below were used in the final de- 
termination of location. Tables I and I 


Over 75 miles. 


TABLE II. VALUE FOR EQUATING RISE 
AND FALL (ALL TRAINS) 


(Freight train velocity limits: max.; 30 m.p.h.; 
min., 10 m.p.h.) 


Saatiiohie ex- 
penditure per 
Value per ft. ft. of saving in 
rise and fall per rise and fall for 

daily train per 12 20 
annum —__ daily = daily 
Capi- trains trains 

i talized per per 
Value value ann. ann. 

$ 3 3 $ 

0.12 2a 60 
. Minor grades. 0.48 12 144 240 
. Ruling grades 0.88 22 264 440 
>. Minor grades. 1.00 25 300 500 
. Ruling grades 1.40 35 420 700 


A. All rise and fall up to 30 ft. 

B. Where grades require shutting off 
steam but not application of brakes in 
Concoung. This class includes all rise 
and fall of over 30 ft. on grades less than 
0.6%, and between 30 and 100 ft. on 
0.6% grades and steeper grades of small 
drop not covered under Class C. 

C. Where grades require the applica- 
tion of brakes and shutting off steam in 
descending. This class includes all rise 
and fall of over 100 ft. on grades of 0.6% 
and a _ proportionate fall on steeper 
grades. 


Class 


. Minorgrades. 


i 


give the values for distance and rise and 


fall. For calculating the justifiable ex- 
penditure per mile, 10 daily trains each 
way (equal to 20 daily trains) were 
assumed for the line between Moncton 
and Quebec, and also between Winnipeg 
and the junction with the branch to 
North Bay; between other points 12 
daily trains were assumed. Justifiable 
expenditure per mile takes into considera- 
tion maintenance of rails, ties, ballast, 
etc. 


VALUES FOR EQUATING CURVATURE 


(ALL TRAINS)—The elimination of 1°: 


of curvature will save 16c. per daily 
train per annum (including passenger 
and freight trains) ; equal to a capitalized 
value of $4 per degree. Justifiable ex- 
penditure per degree of saving in curva- 
ture; $48 for 12 and $80 for 20 daily 
trains. If a curve is in a particularly 
dangerous place, which necessitates a 
watchman or other additional expense, 
the value of its elimination must be con- 
sidered separately. One degree of curva- 
ture means one degree of central angle, 
regardless of radius of curve. It is 
assumed that expense due to curvature 
is in proportion to the total central angle. 

AssuMED Costs PER FREIGHT TRAIN 
Mice, ENcine Mite, Etc.—Train mile, 
$1. Engine mile, 35c., both assisting and 


VALUES FOR RAILWAY GRADE Cnross- 
INGS — Justifiable expenditure to save 
one normal grade crossing of another 
railway, $40,000. 


TRANSPORTATION AND SUPPLY 


Much of the early organization had to 
do with transport and supply problems. 
Through New Brunswick, Manitoba and 
the settled portions of Quebec existing 
railways, roads and steamship lines gave 
easy access to all parts of the line. 
LaTuque (at the head of navigation on 
the St. Maurice River), St. Gabriel, 
Maniwaki and Kipawa (terminals of the 
Canadian Pacific Ry. branch lines), and 
North Temiskaming, at the extreme end 
of the lake of that name, were the points 
of departure from which radiated canoe 
routes to the vast wilderness of northern 
Quebec. Between Lakes Nepigon and 
Abitibi, the Moose and Albany Rivers 
spread their finger-like branches south- 
ward to within short distances of the C. 
P. Ry. main line, furnishing water routes 
which were reached by canoe and port- 
age from Bisco, Woman River, Chapleau, 
Missinabi, Grassett, Montizambert and 
Heron Bay. Lake Nepigon afforded com- 
paratively easy access to a hundred-mile 
stretch across its northern drainage area; 
while to the west, Ignace, Dinorwic, Dry- 
den and Kenora were used as shipping 
points to Sturgeon and Minnitaki Lakes, 
and the Wabigoon and Winnipeg Rivers. 

In the autumn of 1904 and winter of 
1905, from 40 to 50 completely equipped 
parties were placed in the field between 
Moncton and Winnipeg. Some of these 
hardly reached their destination before 
being overtaken by the “freeze-up,” and 
were forced to return and cut trails in 
order to bring up sufficient supplies to 
carry them over the winter. A transport 
department was organized, and as soon 
as the condition of roads and lakes per- 
mitted, large quantities of provisions and 
outfit were pushed north to the furthest 
limit of lumbering operations over exist- 
ing bush roads, and stored in main trans- 
port depots, or in warehouses of the 
Hudson’s Bay Co. From these, part of 
the supplies were forwarded by dog 
sleigh and packer, and the balance dis- 
tributed by canoe after the ice had gone 
out in the following June. 

Caches were established from time to 
time at intervals of from 20 to 40 miles; 
log shacks were erected and a couple of 
men placed in charge of each. These 
were generally located on some canoe 
route, and being maintained permanently, 
as long as the surveys lasted, consti- 
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tuted an important aid in their prosecu- 
tion. Regular systems of mail service 
were provided later, following the sup- 
ply routes, but during the long freeze- 
up lasting from about the middle of Oc- 
teber to the middle of December, and to 
a less extent throughout the break-up, 
extending over the greater part of April 
and May, insecurity of ice on river and 
lake practically put a stop to communi- 
cation with the outside world. Through- 
out most of Quebec and western Ontario, 
innumerable waterways, many of them 
rendered navigable for canoes by beavers, 
provided an easy method of moving 
camp. But across the interminable mus- 
kegs and spruce-covered swamps of the 
clay belt, parties had in summer to de- 
pend solely on the tump line to pack 
their supplies and outfit. 

Medical officers were stationed at wide 
intervals, but there was little sickness 
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pieces. Another canoe broke in half 
while descending the Woodchuck rapids 
on Bell River, and the occupants paddled 
five miles into camp seated one in either 
piece. 


GRADES AND ALIGNMENT 


At the outset it was decided that the 
railway should conform to a high stan- 
dard. Grades were not to exceed 0.4% 
opposed to eastbound traffic (which is the 
heavier), nor 0.6% against westbound 
traffic. The curvature was limited to 6°, 
and all curves of 1° and over were con- 
nected to their tangents with easy spirals. 
The 6° limit for curves was used only 
where topographical conditions prevented 
easier curves being used at reasonable 
cost. Grades were compensated for 
curvature at the rate of 0.40% per de- 
gree, so that on 6° curves the maximum 
grade (eastbound) was 0.16%. Vertical 





Fic. 3. A “Coyote” BLAsT; GRADING WITH EXPLOSIVES ON THE CANADIAN 
TRANSCONTINENTAL RAILWAY 


that could not be cured by a blue pill. 
The most serious discomforts endured 
were black flies in summer, and a few 
intensely cold days in midwinter when 
the mercury sometimes touched 60° 
below zero. Accidents due to upsetting 
canoes and breaking through ice were 
unfortunately too common. In the first 
three years of the survey 27 lives were 
claimed by the frigid waters of river and 
lake, at that time the only highways. 
Narrow escapes were of almost daily oc- 
currence. On several occasions, parties 
were caught by the freeze-up on their 
way out, canoes being abandoned, and 
treacherous river crossings negotiated on 
hands and knecs. Two men tried to run 
a 30-ft. chute on the Gatineau. One 
jumped onto a rock, and the other was 
rescued with difficulty from the pool 
below after the canoe had been dashed to 


curves were introduced at summits and 
sags, the rate of change in grade being 
0.1% and 0.05%, respectively. 

Pusher grades were adopted at two 
points only and afte quite short. The 
whole line between Moncton and Winni- 
‘peg (with the slight exception of short 
approaches to the Quebec Bridge on 1% 
grades) was definitely located with the 
above mentioned very easy maximum 
grades. But 146 miles from Moncton, it 
was found that by the insertion of about 
12% miles of 1.1% grade adverse to 
eastbound traffic, a saving could be made 
of 17.2 miles in distance, nearly $2,000,- 
000 in construction and $1,250,000 in 
capitalized operating value. At another 
point (in Quebec) 286 miles from Monc- 
ton, a similar grade 10 miles long, ad- 
verse to eastbound traffic, was fotind to 
effect a saving of ‘8.8 miles in distance, 
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about $500,000 in construction, and over 
$750,000 in capitalized operating value. 
These possibly temporary grades were 
adopted with the corresponding saving in 
distance and cost. If the future traffic 
of the road justifies the expense, these 
two short links of standard grade can be 
built at any time. ; 

In comparing rival routes, values based 
on assumed capitalized cost of mainte- 
nance and operation were given to sav- 
ings in distance, curvature, and rise and 
fall as noted above. Owing to the locality 
traversed, artificial values for these, due 
to competition, seldom had to be con- 
sidered. Distance was evaluated at $6 
to $35 per ft., depending on amount 
saved and expected traffic; curvature at 
$48 to $80 (or more) per degree; and 
rise and fall at $36 to $700 per ft. on 
long maximum grades requiring the ap- 
plication of brakes in descending. 

Throughout the 1800 miles between 
Moncton and Winnipeg the geographical 
characteristics, and consequently the 
engineering problems, varied greatly. The 
short route across the broken topography 
of New Brunswick necessitated long 
stretches of maximum grade and develop- 
ment for distance, culminating on the 
slopes of the divide between the Mirima- 
chi and St. John Rivers. Even with a 
short pusher grade of 1.1% eventually 
adopted here, cost of construction was 
very heavy. This included a tunnel and 
3918 ft. of viaduct, 193 ft. high, over the 
Little Salmon River. A pusher grade 
was also required to negotiate the sum- 
mit between the St. Lawrence and Bay 
of Fundy waters, near the extreme north- 
ern corner of Maine.* In southern Que- 
bec, the line parallels the St. Lawrence, 
20 miles inland, before swinging north to 
where the substructure for the new Que- 
bec Bridge is rapidly nearing completion. 
Just beyond, another great viaduct, 3000 
ft. long and over 160 ft. high, was re- 
quired to span the gulch of Cap Rouge. 
Three of the piers for this were sunk by 
Pneumatic caisson, one to a depth of 55 
ft. below high water. 


LOCATION AND ROUTE NorTH OF THE ST. 
LAWRENCE 


Perhaps the most difficult problem con- 
fronting the locating engineers, on the 
whole eastern division, was to find a path 
through the forbidding range of hills 
loosely called the Laurentian Mountains, 
which forms the northern watershed of 
the St. Lawrence River. Some 80 miles 
west of the city of Quebec this range is 
abruptly cleft, enabling the St. Maurice 
River to carry south the accumulated 
drainage of 15,000 sq.miles. Tftee alter- 
natives were proposed: 1, to develop a 
line up one of the more easterly streams 
until sufficient altitude should be attained 
to cross over into the St. Maurice valley 





*See the profile (Fig. 3) in “Engineer- 
ing News,” Dec. 21, 1911. 
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and follow this to its upper waters; 2, to 
enter this valley at its lower end, cross it, 
and attempt to reach the hinterland by 
way of the Mattawin or Riviere aux Rats, 
two of its main tributaries from the west; 
or 3, to proceed further up the St. Law- 
rence, and pierce the Laurentian at some 
more westerly point, avoiding the pre- 
cipitous cliffs of the St. Mauricé. 

All of these routes were explored. The 
third, apart from other objections, proved 
tco long. The second and most direct 
was reported against on account of the 
excessive slope in the lower waters of the 
valleys explored, the difficulty of de- 
veloping distance within their nafrow 
confines, and the great cost of bridging 
the lower St. Maurice. The approved 
route followed up the rivers Batiscan and 
Brochet, until a pass was reached over- 
Ieoking the hamlet of La Tuque, at the 
head of navigation on the St. Maurice 
where the latter turns from southeast to 
scuth. The descent was effected by fit- 
ting a two-mile horseshoe curve into a 
recession of the hillside. 

Beyond La Tuque, the waters of the 
St. Maurice come down 80 miles from 
the old Hudson’s Bay post at Weymonta- 
chene, dropping 700 ft. in a_ series 
of cataracts and turbulent rapids. Its 
course is fairly direct, except for a long 
detour to the north around the 16 miles 
of air line between the mouth of the 
Vermillion and CooCoo Cache. Four 
miles above La Tuque, the main river is 
bridged by six 140-ft. trusses, on con- 
crete piers, and the precipitous side- 
hill is followed to the Vermillion. Here, 
after repeated efforts, a circuitous route 
through the long granite ridge was located 
in CooCoo Cache, and the St. Maurice 
again followed to Weymontachene. 

From Weymontachene to the Gatineau 
River, the obvious route appeared to be 
via the Ribbon River, but a 10-mile sav- 
ing in distance was effected across from 
its mouth to its upper basin. However, 
this involved two semi-loops, a 100,000- 
yd. summit cut and several others of 
slightly less magnitude. The first pre- 
liminary west of the Ribbon struck far 
” to the north, via Haircutting Lake, avoid- 
ing the Gatineau valley altogether. Later 
the east branch of this was crossed and 
the sinuous line between interlacing 
waters of the St. Maurice and Gatineau 
roughly followed to where it intersects 
the “Height of Land,” 50 miles beyond. 

Innumerable lakes and creek expan- 
sions, separated by irregular ridges of 
sand and boulders, covered with jack- 
pine, here constitute the outstanding feat- 
vres of the topography. So intricately 
interwoven are these, that the country 
had to be criss-crossed with lines for a 
width of 20 miles before a satisfactory 
alignment could be obtained, with a pro- 
file showing only moderately heavy work. 
Similar conditions prevailed for a further 
distance of 25 miles to the Atik River, 
which was followed to its junction with 
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the Megiskan, a branch of the great Not- 
taway. This region was the most inac- 
cessible and least known on the whole 
line, and will be the last to be completed. 

While the St. Maurice valley was being 
explored from the Quebec end, engineers 
sent north from Ottawa, North Bay and 
western points, had made the unexpected 
discovery that the country beyond the 
“Height of Land” presented far fewer 
difficulties than that draining into the 
St. Lawrence. Accordingly, late in 1905 
the route south of Lake Abitibi was 
abandoned. 

The actual “Height of Land” is crossed 
three times in northern Quebec, and 
twice in northern Ontario, with eleva- 
tions above mean tidewater of 1500, 1070, 
1075, 1120 and 1260, respectively. At all 
of these points except the most westerly, 


Fic. 4. COPFER-DAM FOR THE MAIN PIER 
OF THE ABITIBI RIVER BRIDGE 


the work is light. From the Megiskan 
River to Lake Nepigorf, occurs a vast 
spruce-covered plain, of which the soil 
is a deep agricultural clay, interspersed 
with a few sand ridges and isolated out- 
crops of rock, and covered in many 
places by from 1 to 10 ft. of muskeg. 
That part east of Lake Abitibi (a shal- 
low and muddy expansion of the Abitibi 
River, 400 sq.miles in extent) is inter- 
sected by the sluggish waters at the 
sources of the Nottaway and Harricanaw 
Rivers. The western portion, on the 
other hand, is drained by swift flowing 
branches of the Moose and Albany 
Rivers, so numerous as to require a 
bridge on an average every sixth mile, 
not counting arch culverts up to 30 ft. 
span. These show on the profile as deep 
gulches, separated (except for an oc- 
casional long shallow cut) by mile after 
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mile of surface line within a few feet 
subgrade. 

The alignment throughout this sect 
is exceptionally direct. For 250 mi 
westerly from Lake Abitibi, the length 
preliminary location exceeded the 
line by less than 4%; it contained 0: 
six curves of 3° and none over 3°. T 
first G. T. P. Ry. reconnaissance, run 
1903, between the Kenogami and M 
sinabi Rivers, was a straight line | 
miles long. On final location some 
the very long tangents were broken | 
to obtain more favorable river crossin: 
but several stretches of 16 to 18 mil. - 
were retained. 

North of Lake Nepigon, granite ridg: ; 
alternate with flat stretches of muske» 
and clay. These latter occur with d 
creasing frequency as the line crosses 
the “Height of Land” for the last time :o 
enter the rock-ribbed and unproductiy: 
wilderness which forms the barrier sepa- 
rating the farm lands of eastern Canada 
from the prairies. With the exception o/ 
a short tract of indifferent agricultura! 
soil, between Lost Lake and the Wabi- 
goon River, the country is barren and 
desolate, much of it having been denuded 
even of its original growth of stunted 
spruce. 

An enormous number of irregular 
bodies of water lie scattered over its 
surface, many of them with shores deeply 
indented, and buttressed by rugged cliffs. 
In the vicinity of Onamakawash Lake, 
along Canyon Lake, and on both sides of 
the Winnipeg River, the rock cuts were 
exceptionally heavy. Embankments of 
even larger size had also to be made of 
rock borrow and train-hauled materia! 
Corresponding conditions prevail along 
the line of the Canadian Pacific Ry., and 
repeated surveys showed that no im- 
provement could be effected by adopting 
a still more northerly route. The last 50 
miles into Winnipeg is, for the most part, 
through settled prairie country. By cross- 
ing and keeping south of the C. P. Ry., 
the worst portion of the deep Julius 
muskeg, which required years to fill, was 
avoided. 


CONSTRUCTION WorK 


Actual construction began in the spring 
of 1906, contracts having been signed for 
the building of 150 miles from Quebec 
west, and 245 miles from Winnipeg east. 
The latter portion was to a connection 
with the branch to Fort William (then 
under construction by the Grand Trunk 
Pacific Ry.), thus giving a line from the 
wheat district to Lake Superior. From 
time to time additional sections were !et 
until by October, 1908, the whole line 
was under contract. Supplies for con- 
structing the most easterly 850 miles 
were distributed from various points on 
the Intercolonial, Canadian Northern and 
other railways., The extreme western en’ 


‘was also easily accessible by steamer 


and short winter road from various points 
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on the Canadian Pacific Ry. as far east 
as Dinorwic. The central portion was 
opened up east and west from La Tuque, 
the Temiskaming & Northern Ontario 
Ry., Lake Nepigon, and the Thunder Bay 
branch of the Grand Trunk, Pacific Ry. 
Steel on the Quebec & Lake St. John 
branch was laid into La Tuque early in 
1907. About the same time the T. & N. 
O. Ry. ran its first train into McDougall’s 
Chutes at the head of navigation on the 
Black River, a tributary of the Abitibi. 
From here, two main transport routes 
were established. One extended up- 
stream into Abitibi Lake. The other fol- 
lowed down the Black and Abitibi Rivers, 
to where the new line crossed the latter, 
beyond which a monorail tramway was 
constructed 8 miles across country to 
the Frederickhouse River. The tramway 
was operated by a platform truck having 
shafts attached to a pole at right azgles to 
the rail. The horse thus walked alongside 
the car and rail, the car being guided on 
the rail by double-flanged wheels. A ser- 
vice of steamers and gasoline boats was 
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the following year an attempt was made 
to establish a similar transport route 
from Jackfish over the “Height of Land,” 
into Long Lake, and thence down the 
Kenogami River. This failed, owing to 
the inability to secure reasonable grades 
up the steep ascent from Lake Superior, 
except at prohibitive cost. 

It was accordingly decided that the 350 
miles between Cochrane and Lake Nepi- 
gon should be covered from either end. 
By December, 1910, 40 miles at the west 
end of this was graded and track laid for 


.over 100 miles at the Cochrane end. Two 


months later a winter tote road was com- 
pleted across the remaining distance, and 
sufficient supplies and outfit to grade all 
but a few cuts were distributed in log 
warehouses erected at intervals of about 
20 miles. 


GRADING 


As most of the work was of the light- 
est description, chiefly side casting, the 
construction plant consisted almost en- 
tirely of shovels and wheelbarrows, with 
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established on each route, short stretches 
of light-rail tramway being built around 
the worst rapids. Push roads were also 
cut to provide winter communication. 
Later, when the T. & N. O. Ry. had ex- 
tended its line 40 miles to a junction with 
the Transcontinental Ry. (where the town 
of Cochrane now stands), and steel was 
laid east and west over the new grade, 
these routes were abandoned. 

Meanwhile the Grand Trunk Pacific 
Ry. had finished its branch from Fort 
William to Sioux Lookout, with a spur 
into Sturgeon Lake. This extended the 
field of operations, and gave impetus to 
that part required to connect Winnipeg 
with the Great Lakes. In the summer of 
1908, a narrow-gage railway, 18 miles 
long, was constructed around the rapids 
of the Nepigon River, and before navi- 
gation closed that year, a considerable 
quantity of supplies had been distributed 
along the north shore of Lake Nepigon 
by steamers built for the purpose. In 


a few tons of light rails, some car wheels, 
and a load or two of explosives for 
loosening frozen clay, and breaking up 
boulders. This light work was practically 
finished by October, 1911, and up to the 
end of February, 1912, 20% of the bal- 
ance of the excavation had been com- 
pleted. , 

In the heavy rock districts work, of 
course, proceeded much more slowly. 
The usual methods of blasting were em- 
ployed: 1, block holing, loading with 
dynamite and firing with time fuse, in 
the smaller cuts; 2, heavy springing, 
loading partly with black powder and 
discharging with battery in the larger 
cuts, or where it was desired to break up 
and waste several thousand cubic yards 
at once; 3, tunnel blasting, or “coyoting.” 
For this latter work, the station man was 
usually paid per lineal foot for shafts 
and tunnels. In loading these, the high 
explosives were sometimes left in the 
case, but the blast was usually more 
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effective if the cartridges were removed 
from the boxes. Frequently 6000 cu.yd. 
or more of rock were broken up by one 
of these blasts. A “coyote” shot is shown 
in Fig. 3, on work in the Onamakaywash 
region. Where the expense of bringing 
in cars and track was excessive, the shat- 
tered rock or “muck” was removed by 
stone boat on pole track, the poles being 
well iced in winter, or lubricated with 
black oil in summer. 

Deep clay cuts in the Abitibi region 
were excavated with less expense in win- 
ter, as in summer horses could only 
travel in the greasy blue gumbo after the 
cuts (and often the fills as well) had 
been corduroyed. But in the winter, so 
long as the work progressed steadily, 
even in the coldest weather, the cut did 
not get time to freeze deeply in a single 
night, and the frozen top could be under- 
mined or broken down with a few sticks 
of dynamite. A slight additional expense 
was incurred in winter by shovelling 
snow away from the base of the dump. 

Much of the grading in New Bruns- 
wick and Quebec was performed with 
steam shovels having dippers of '% yd. 
to 2% yd. capacity. These were hauled 
into the work in winter with their neces- 
sary complement of dinky engines, cars 
and track. Some of the smaller machines 
were similarly used in northern Ontario. 
Scrapers, both wheel and slush, were 
employed on the prairie section, and 
elsewhere generally for light sandy work, 
a few being sent in across Lake Nepi- 
gon. An elevating grader was tried in 
the Abitibi country, but was soon dis- 
carded, as the horses mired in the sticky 
clay. 

SLIDES 


Slides were numerous throughout the 
clay belt. These occurred, to some ex- 
tent, in the sides of cuts, which fre- 
quently required a slope of 1 on 2 or 
even flatter. Much more serious, how- 
ever, were those which took place under 
deep fills and behind concrete abutments. 
At Brule Creek and the Okikodasik and 
-Seuth Rivers, heavy concrete structures 
on piles were moved bodily out of place, 
but the shifting from original position 
was not sufficient to prevent the erection 
of the steel superstructure after move- 
ment had stopped. In some instances it 
appeared probable that pressure behind 
the concrete had deflected the piles later- 
ally through the yielding clay; in others, 
that the slip had occurred on an inclined 
plane below the level of the founda- 
tions. 

At the little Mistongo, a long 6-ft. con- 
crete arch was built on pile foundation, 
and the deep gully bridged by a light 
trestle, from which material excavated in 
an adjoining cut was dumped. Some of 
this, in wet weather, simply flowed away 
in a river of mud. After several slides 
had occurred, which broke up and buried 
the culvert, sweeping three or four 
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trestles in succession down the slope, the ordinary sheet 
fill was completed in winter, a large 
Square box culvert of heavy timber being 
built to replace the arch culvert. With 
the freshet, the embankment again set. 
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Piling, and an inner row 
of Wakefield sheet Piling, 18 in, wide, 
failed to prove watertight. Eventually a 
continuous lining of Steel-sheet piles was 
driven around the inside and left in the 


Fic. 6. Temporary TRESTLE AND PERMANENT Piers FOR STEEL BRIDGE 
OVER THE FREDERICKHOUSE RIVER 


tled, and a small lake formed on the up- 
Stream side, from the middle of which 
Protruded one end of the timber culvert, 
Standing upright. Continuous filling at 
length brought the embankment up to 
grade, the water being at first Pumped 
and siphoned over the top, and later car- 
ried off through a reinforced-concrete 
Pipe built Permanently through the bank 


and having a long extension at the down- 
Stream end. 


BRIDGES AND CULVERTS 


On completion of the main surveys, 
small parties were sent over the line with 
instructions to take soundings where any 
openings were to be left. A light bor- 
ing machine was used, by which casing 
Pipe screwed together in sections was 
forced down through the river bed, and 
the core broken up with the drill, and 
removed by means of a rope attached to 
a short tube with ball valve. At the 
Manuan River, this machine was set on 
the ice, and the casing driven by an im. 
Provised pile driver, consisting of a sec- 
tion of green birch for hammer, working 
between leads and operated by transport 
dogs. When the ice went out the ma- 
chine was transferred to a raft, and the 
dogs harnessed to the spokes of a wind- 
lass. By this contrivance, pipes were 
driven through 50 ft. of hard compacted 
sand. 

The treacherous soil of the clay belt 
was the cause of a great deal of trouble 
in securing stable foundations, especially 
when attempting to excavate in mid- 
stream. A coffer-dam for the main pier 
of the Abitibi Bridge, consisting of 4 ft. 
of puddle, between an outer row of 12-in. 


work. The coffer-dam was then partly 
unwatered, and material Squeezed up by 
the foundation Piles excavated with an 
orange-peel bucket to slightly below the 
river bed. Concrete for this Pier was 
laid in mid-winter, much of it under 
water, being prevented from freezing by 
the injection of Steam. Figs. 4 and 5 
show work at this pier. A coffer-dam of 
sand bags at the Mattagama was used, 
with indifferent success, 

When Possible, long spans were used 
to avoid foundations in midstream where 
clay was encountered in the river bed. 
For shore foundation pits, round logs 
were generally used to Prevent caving in, 
as sawn lumber was expensive or unpro- 
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even cottonwood being used. 
longer stringers, however, Britis 
bia fir was imported. These tres 
of the most temporary characte, 
a few cases failed ta withstand 
Pact of outgoing ice during th 
freshets. They served, however 
the track ahead, so that stee! and 
could be brought in for the per» 
Structures. Fig. 6 Shows the te 
trestle and the Piers for the Per 
bridge at the Frederickhouse Rive 

Concrete was almost univers, 
Ployed for Substructures, Th). 
Partly owing to the absence 0: 200d 
quarrying stone, but more largely jo the 
Scarcity of skilled Stone cutters 
masons. 

There will be about 240 stee! bridges 
and viaducts, or a total length 6: 1! 
miles, and aggregating 61,000 ton: Of 
this amount, 52,000 tons have been 
erected or are under construction, |eay. 
ing about 9000 tons to be let. The greater 
Part of this will be erected in 1912 ang 
the balance in 1913. The maximum 
Single span is 300 ft., and the Winnipeg 
River bridge, Fig. 7, is an example of 
these 300-ft. truss spans. Steel viaducts 
are built with 40-f¢. towers and 60-f;. 
intermediate spans. The viaduct over the 
Mistongo River (Abitibi region), shown 
in Fig. 8, is typical of these structures, 
All bridges are designed accordi¢ to 
Dominion government specifications: en. 
gine loading, class “heavy,” weight 180 
tons, 49,400 Ib. on each Pair of drivers, 
Plate girder Spans, both through and 
deck, are used up to a length of 100 ft 
Bridge lettings are generally given early 
in the year and cover the required cree. 
tion for the same year, depending on the 
concrete being completed and track reach. 
ing the bridge site. Upon these con- 
ditions the time of completion depends, 
For transportation, construction rates are 
given bridge companies over lines under 
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curable where such Pits were dug ahead 
of the steel. Trestles of unsquared tim- 
ber were erected at most of the openings 
where a bridge or culvert was required. 
They were constructed of the largest tim- 
ber in the vicinity, irrespective of variety, 


construction, on a ton-mile basis. Bridge 
companies are furnished with drawings 
and weights of steel, so all can bid under 
the same conditions. All Steel contracts 
are for a pound price erected, and a unit 
Price for timber in floor. 
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Fic. 8. STEEL VIADUCT OVER THE MisTonco RIVER (ABITIBI REGION): 
CANADIAN TRANSCONTINENTAL RAILWAY 


TRACK AND TRACKLAYING 


The track is laid with 80-lb. rails of 
Am. Soc. C. E. section, 33 ft. long, with 
four-bolt angle-bar joints. There are 
3000 ties per mile, 18 ties per rail on 
tangents and 20 on curves. By far the 
greater part of the ties cut for the line 
are of jack-pine; tamarack, hemlock, cedar 
and spruce are used in lesser quantities. 
Both single and double boom “pioneer 
cars” were used in tracklaying work. 
Tracklaying was sometimes carried on 
throughout the winter, the snow being in 
some cases shoveled or ploughed off the 
grade, or simply tramped down suffici- 
ently not to impede the “tie buckers.” 
Finally snow packed about the ties was 
found to make a much firmer and more 
even skeleton track than that laid in 
summer, but when this melted, a lot of 
repairing and shimming was required to 
render the line safe for material and 
surfacing trains. 

Throughout January, 1912, tracklaying 
was continued west of the Nagagami 
River at the rate of one-third mile per 
day, with the thermometer often 40° 
below zero, and seldom above 5° below. 
Under favorable conditions, two miles of 
track a day was often laid for short 
periods, but temporary interruptions usu- 
ally brought the average down below one 
mile a day. 

TELEGRAPH 


The telegraph line is being built at the 
same time as the railway. It provides 


for an ultimate capacity of 12 wires, 
although only two wires are now being 
erected. 


PROGRESS AND DELAYS 


It was hoped the entire railway would 
be completed in six years. Progress, 
however, on that portion to which access 
could be had only from either end, was 
continually interrupted by delay in get- 
ting out some large cut, failure of a 
temporary structure, development of 
sink holes, or other unforeseen cause. 
Throughout part of northern Ontario and 
Quebec, no supplies could be moved ex- 
cept in winter, by reason of the exten- 
sive prevalence of clay and muskeg, over 
which horses could not travel. In other 
localities, such as those served by Lakes” 
Nepigon, Sturgeon and (to a less ex- 
tent) Abitibi, contractors were dependent 
for transport on the season of open navi- 
gation. Frequently it was essential to 
have supplies conveyed part way by 
steamer and part by winter road. 

Failure to foresee and make provision 
for what should be required months, or 
even a year ahead, meant serious loss. 
Uncertainty regarding the duration of the 
seasons had to be allowed for also. In 
1907 there was a 2-ft. depth of snow in 
the Kenogami district on June 1, and the 
ice in Lake Nepigon did not break up 
until June 16; whereas on another oc- 
casion snow had disappeared from long 
stretches of the tote roads (running east 


1215 


from Cochrane and Matheson) before 
the end of March. Navigation could not 
generally be relied on after about Oct. 20 
on many of the waterways traversed. 
Toward the close of one of the busiest 
seasons on Lake Nepigon, both steamers 
operating on this route went aground 
within a fortnight of each other, in conse- 
quence of which large quantities of essen- 
tial supplies were not delivered until late 
in the winter. During the excessively 
dry summers of 1909 and 1910, disas- 
trous forest fires swept over the country. 
These did enormous damage along the 
line north of the “Height of Land,” burn- 
ing up contractors’ camps, warehouses 
and plant, and putting a stop to the work 
in many localities. 

Scarcity of labor, and time lost in 
replacing men who quit, was an 
ever-present cause of delay. By far 
the greater part of the grading was 
sublet to “station men,” who frequently 
“jumped” if they found themselves going 
behind with their work. Prices, however, 
were high, and in most cases covered the 
extra cost of pushing the work in the 
face of unfavorable conditions. 

The undertaking has now progressed 
to such a point that it is reasonably cer- 
tain trains will be running across the 
whole eastern division sometime in 1914. 
The track is already laid 355 miles east- 
ward from Winnipeg and 750 miles west- 
ward from Moncton, except for a short 
distance in southern Quebec, and the yet 
unbridged St. Lawrence. 

Another stretch of track extends east 
and west of Cochrane, covering 330 miles 
of the clay belt. This leaves a gap of 
150 miles in northern Quebec and an- 
other of 240 miles in northern Ontario. 
Across the former, contractors were put- 
ting in supplies last winter, but except 
for the most easterly 10 miles, which is 
partly constructed, no grading has yet 
been done. Throughout the latter, how- 
ever, only a small amount of excavation 
and some temporary trestles remain to 
be completed, on which work is being 
rushed, so as not to delay the “pioneers” 
of the tracklaying gangs working from 
either end. These are expected to meet 
not later than the end of the present year, 
giving through connection by way of the 
T. & N. O. Ry. between the cities of east- 
ern Canada and the wheat fields of the 
West. 

Across New Brunswick, east and west 
of the city of Quebec, for about 100 
miles out of Cochrane, and between 
Winnipeg and Superior Junction, train- 
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THE COMMISSIONERS OF THE TRANSCONTINENTAL RAILWAY 


Contract No........... 
Percentage Report of Work Done, Month Ending 
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done in month done to date 


RSs co acsc ee 
from Mile.........- to Mile..... 
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Fic. 9. HEADINGS OF MONTHLY Procress REPORT 


Cc ric c cnc ee 
191 


Approximate esti- 
mate of total cost Brief description of 
of work work done 











1216 


filling, surfacing and ballasting are fin- 
ished; steel bridges are in place; water 
tanks, stations and section houses built, 
cr under construction; telegraph line 
strung, and the line practically ready for 
operation. Division yards are located at 
an average of 120 miles apart, and the 
grading and the wor’ on engine houses 
and other necessary structures for these 
are well advanced, at all except three of 
the yards. Sidings are provided about 
seven miles apart, with a water tank at 
every third siding. 

While the whole country west of the 
settled part of Quebec was a wilderness 
six years ago, thriving tewns have since 
grown up at LaTuque, Cochrane, Hearst 
and Graham. All of these are actual or 
prospective junction points with other 
railways, and all in the midst of vast 


Gradin 


ENGINEERING NEWS 


these headings and the percentage done 
of the whole work in each main contract. 
This form of report has been found in- 
valuable as an aid in answering requests 
for information from the government and 
for compiling the annual reports. 

The form of progress report on con- 
struction is a sheet 14 in. wide and 17 
in. high, divided into seven vertical col- 
umns, with headings as follows: 1, class 
of work; 2, percentage done in month; 3, 
percentage done to date; 4, cost of work 
done during month; 5, cost of work done 
to date; 6, approximate estimate of total 
cost of work; 7, brief description of work 
done. The itemized classes of work in 
the first column are as follows: 1, grad- 
ing; 2, tracklaying; 3, ballasting; 4, 
trestles, culverts and small waterways;.5, 
permanent bridge substructures; 6, tun- 


Monthly Progress ShownThus 
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charge of a district 250 to 400 
long), Division Engineers (in charg 
40 to 50 miles), Resident Engineer: 
charge of 10 to 15 miles). The chai: 
of the National Transcontinental Ra 
Commission is R. W. Leonard. 


FREIGHT TRANSPORTATION FACILITIES 
ADVANTAGES 


The originally estimated distance 
1900 miles between Moncton and W 
peg has been reduced gradually b, 
peated revisions of location at var 
points to a distance of 1804.8 m 
This distance is 261 miles less than 
shortest distance over any other c 
bined railways between Moncton 
Winnipeg. The distance between Wi: 
peg and Quebec will be 1351 mi 


Totals for each Contract 
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(The cut shows only the first three and the last of the several classes of work on the entire diagram.) 


pulp-producing forests. LaTuque has 
the enormous undeveloped water powers 
of the St. Maurice River behind it, and 
Cochrane and Hearst are destined to be 
the market towns for the future farms of 
the clay belt. 


PROGRESS REPORTS ON CONSTRUCTION 


In order to keep check on the rate of 
progress of the work, Mr. MacPherson 
introduced percentage forms of reports, 
being modifications and extensions of 
somewhat similar forms in use on the 
Canadian Pacific Ry. The form shown 
in Fig. 9 is returned monthly (to the 
Assistant to the Chairman) by the di- 
vision engineers, through the district 
engineers, and it is then graphically plot- 
ted on a diagram, a portion of which is 
shown in Fig. 10. This shows not only 
the percentage done during the month on 
grading, ballasting, and all the other 
items of construction, but also shows the 
percentage done to date under each of 


nels; 7, fencing; 8, water service; 9, 
telegraph line; 10, sundry; 11, important 
individual pieces of work included in the 
above items, but for which detail per- 
centages are desirable; 12, engine houses; 
13, buildings (stations; section houses, 
tool houses, trainmen’s houses, freight 
sheds, store houses, ice houses, coaling 
plants, cinder hoists); 14, advances and 
deductions; 15, extra work orders. 

The percentages are of the total 
amount of work done on the division 
(including individual works shown in 
detail, if any), and they represent the 
percentage of money value of work 
done. For tracklaying, ballasting, fenc- 
ing and telegraph line, the percentage 
columns must be filled in on this basis, 
and also the total number of miles com- 
pleted must be given in the last column 
(brief description). 

The engineering organization consists 
of a Chief Engineer (G. Grant), Assist- 
ant Chief Engineer, Bridge Engineer (R. 
F. Uniacke), District Engineers (each in 


which is 223 miles shorter than the Cana 
dian Pacific Ry., and the grades are so 
much more favorable that engines of 
equal capacity should haul nearly twice 


“the load on the new line that they can 


on the latter. 

Mr. MacPherson points out that trans- 
portation of grain by water has always 
been much cheaper than by rail, but the 
latter has been slowly and surely cheap- 
ening until the present time, when the 
easy gradients and tremendously power- 
ful locomotives of modern lines will 
make a combination on land difficult to 
excel (or peradventure to equal) on 
water. The distance from Winnipeg to 
Quebec via C. P. Ry. to Fort William, 
and lake, canal and St. Lawrence River 
to Quebec is 1771 miles, involving five 
transhipments of wheat. The distance 
on the Transcontinental Ry. will be 135! 
miles, and, as the maximum eastbound 
grade is 0.04%, compensated for cury:- 
ture, a Mallet articulated compound is 
capable of hauling, on this grade, a gross 
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ad behind the tender of 4290 tons.* 
ssuming the tare 3314% of gross load, 
e net paying load would be 2860 tons, 
jual to 95,333 bu. of wheat, in one 
--ain. Assuming the earnings of such 
ains to be $4.40 per train mile, or ex- 
ctly double the earnings of the Cana- 
dian Pacific Ry. freight train miles for 
:908, the cost per bushel over the 1351 
miles betwen Winnipeg and Quebec is 
found to be 4.25c. The lowest rate that 
has been in force from Fort William to 
Montreal, via the lake, canal and St. 
Lawrence River, a distance of 1216 miles, 
is believed to have been 4c. per bu. in 
(908, This rate for 1216 miles would be 
equivalent to 4.44c. for 1351 miles, so 
that, at $4.40 per train mile, the engines 
above referred to could haul grain on the 
Transcontinental Ry. eastbound from 
Winnipeg to Quebec for 0.19c. per bu. 
cheaper than the cheapest existing water 
route could haul it the same distance, 
and 10.86c. per bu. cheaper than the 
present combined rail and water rates 
between the two points in question; in 
brief, at about 25% of the present rail 
and water rate. It would appear, there- 
fore, that the days of the absolute 
supremacy of water transportation are 
in danger of at least a partial eclipse. 








The Improvement of the 
Neponset River in 
Massachusettst 


The Massachusetts State Board of 
Health in 1911 was directed and author- 
ized by the legislature to expend the sum 
of $150,000 in the improvement of the 
Neponset River, a stream rising in the 
town of Foxboro and flowing into Dor- 
chester Bay and through the towns of 
Walpole, Norwood, Sharon, Canton, Ded- 
ham, Milton, and the Hyde Park, Matta- 
pan, and Dorchester sections of the city 
of Boston. This expenditure is to be 
made over a period of three years and 
does not include any allowance for land 
damages or rights-of-way, for which 
purposes an additional sum of $5000 was 
appropriated. 

The primary object of the improve- 
ment is the remedying of certain un- 
sanitary and unhealthful conditions which 
have long existed by reason of the flood- 
ing of about 4000 acres of land in the 
towns of Norwood, Sharon, Canton, Ded- 
ham, Milton, and the Hyde Park section 
of Boston during extended periods of 
each year, and the resulting existence of 
large areas of stagnant water. There 
will naturally follow an appreciable in- 





*The Mallet engine assumed is that of 
the 2:8:8:2 class on the Southern Pa- 
cific Ry. (Engineering News. Apr. 29, 
1909) . It weighs 213 tons, with 197 tons 
on the drivers and is rated to haul 1212 
sone (behind the tender) on grades of 
“ Oe 


+From information furnished by E. M. 
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crease in the value of these meadow 
lands by reclaiming them for cultivation 
and development. 

A large part of the unsanitary con- 
ditions now existing in the Neponset 
River is due to the discharge into the 
river of many different classes of paper 
mill, tannery, and other trade wastes, 
which have not only polluted the river 
for many years, but by the exposure of 
deposited wastes on the sides and bot- 
tom of the channel during periods of low 
flow, have given rise to very objectiona- 
ble odors. The malarial conditions are 
undoubtedly due to the many shallow 
areas of stagnant water which furnish 
breeding places for mosquitoes. 

The valley of the Neponset River has 
three times before been the subject of 
extended examination and reports by 
State authorities—first by the State 
Board of Health in 1875, later by the 
Massachusetts Drainage Commission in 
1885 and last by the State Board of 
Health in its special report printed in 
1897. In addition to these examinations, 
Statistics relating to the pollution of the 
river and the quality of its waters were 
incorporated in the 1890 report of the 
State Board of Health. 

Previous to the legislation of 1911, 
acts were passed authorizing the State 
Board of Health to take action neces- 
Sary to prevent the entrance into the 
Neponset River of sewage and manu- 
facturing wastes unless _ satisfactorily 
purified before their discharge into the 
stream. Since that time the discharge 
of sewage directly into the river has been 
entirely prevented and most of the mills, 
tanneries and factories discharging their 
wastes into the stream have been re- 
quired to install disposal plants; it is in- 
tended that, by the time the improvement 
of the river has been completed, no 
pollution will enter the stream from any 
of these sources. 

The work contemplated under the act 
of 1911 involves the rectification and 
deepening of the main channel of Nepon- 
set River from a point near the dam at 
the Mattapan Paper Mills to a point 
below Pleasant St., Norwood, a total dis- 
tance by the present river of about 12.9 
miles. The elimination of many of the 
worst bends in the river is planned so 
that the final length of the new main 
channel will be reduced to about 10.3 
miles. 

About 2.5 miles above the Mattapan 
Paper Mills dam, is the historic Pauls 
Bridge, crossing the river near the base 
of big Blue Hill. It is above this point 
that the meadows begin, stretching to the 
southwest into the towns of Dedham, 
Canton, Norwood, and Sharon, and the 
principal work on the river will be done 
in this section through which it is planned 
to excavate the channel to uniform bot- 
tom widths and slopes, changing at those 
points where there are important ad- 
ditions to the area of the contributing 
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watershed. Cutoffs across the meadows 
will be made where they are necessary 
to secure the hydraulic head required or 
where they will better satisfy the re- 
quirements for drainage of the adjacent 
meadow areas. Below Pauls Bridge the 
river passes through the thickly settled 
portion of the Hyde Park section of 
Boston and through this division of the 
river the channel will be excavated only 
where necessary to give the maximum 
capacity provided for by the plans. This 
maximum capacity of the new channel 
will be sufficient at any point to dis- 
charge the average maximum run-off of 
the contributing watershed, although it 
will still be expected that extreme freshet 
flows, which have occurred at intervals 
in the past, will in the future somewhat 
flood the meadows on the Neponset River. 
To entirely prevent flooding during such 
freshet flows would involve a cost for ex- 
cavation alone that would be prohibitive 
under the Act of 1911 and probably in- 
advisable and not justified. 

The channels of tributary streams, in- 
cluding Mother Brook, Ponkapoag Brook, 
Purgatory Brook, Canton River and Trap- 
hole Brook, will be excavated where neces- 
sary to adjust their present channels to 
the new river channel. 

The surveys made during the past win- 
ter in preparation for the work of con- 
struction have been very complete and 
were greatly aided by the unusually long 
continued presence of ice and frozen 
ground over the river and meadows. This 
work covered over 71,000 ft. of staked 
reference base lines and 750 cross-sec- 
tion soundings for mud depth and hard 
bottom on the river and meadows which 
covered a total length of over 290,000 ft. 

In addition to the above, two secondary 
profiles were run and over 900 acres of 
the meadows were cross-sectioned and 
sounded for depth of mud. Current-meter 
Stations were located at critical points 
and measurements frequently taken to 
establish rating curves. River gages at 
important points were established and 
have been read twice each day since the 
work began. Many samples of mud 
hav. been analyzed, these samples being 
collected at different depths of the mud 
deposit scattered over the entire length 
of the river. 

The actual work of construction is ex- 
pected to start as soon as the flood con- 
ditions on the meadows will allow; this 
work will involve the removal of (1) ap- 
proximately 180,000 cu.yd. of mud and 
soft material, and (2) approximately 
150,000 cu.yd. of gravel and hard ma- 
terial, a total earvh excavation of about 
330,000 cu.yd. In addition to this, (3) 
about 1000 cu.yd. of ledge rock will have 
to be blasted out. 

The river is crossed by five railroad 
and two trolley bridges, six highway 
bridges, two foot bridges and two small 
private bridges, on many of which it may 
become necessary to do some work of 
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alteration or reinforcement. Four lines 
of cast-iron waterpipe and two lines of 
cast-iron sewers cross under the river in 
the Hyde Park section, and it is very 
likely that several of these will have to 
be relaid at a lower elevation. Specifica- 
tions have been prepared and proposals 
will be called for in the near future. 

The construction work is all to be com- 
pleted on or before Oct. 31, 1913; after 


Water Purification at Minneapolis 


The water supply of the city of Min- 
neapolis is taken from the Mississippi 
River and the quality of the water for 
general purposes is satisfactory when 
free from contamination. The first works 
for supplying the city with water were 
begun in 1868. 

With the increase of population on the 
drainage area and the installation of 
sewer systems in the cities above, the 
quality of the water became impaired to 
such a degree that the question of puri- 
fication or a new supply was forced upon 
the municipality as a vital issue. 

The appearance of typhoid epidemics 
brought about the agitation of various 
projects for the improvement of the water 
supply. In 1904 the city council ap- 
pointed a commission consisting of City 
Engineer Andrew Rinker, Allen Hazen 
of New York City <cnd F. W. Cappelen to 
investigate a number of projects which 
had been brought up in popular discus- 
sion. 

Four different plans were considered: 
artesian wells, Lake Superior, Mille Lacs 
and the purification of the Mississippi 
River water. The artesian-well plan was 
rejected because of the hardness of the 
water and the uncertainty of the quantity 
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which could be supplied. In the Lake 
Superior project a pipe line 160 miles in 
length, an elevation of the lake more 
than 400 ft. below the city reservoirs and 
intermediate high ground about 150 ft. 
higher than the reservoirs over which the 
water would have to be pumped made it 
impracticable on account of its excessive 
cost. The Mille Lacs project involved a 
pipe line 80 miles in length which would 
give the city a gravity supply, the lake 
being 227 ft. higher than the reservoirs. 
The water from the lake is similar to the 
water of the river save as to hardness 
and degree of contamination, its drainage 
being an adjacent portion of the Missis- 
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that date the proportionate share of 
half the total cost is to be distributed 
among the towns and cities which are 
benefited by the improvement in propor- 
tion as each is so benefited, which adjust- 
ment will require accurate and painstak- 
ing work and with which in view the field 
work so far done was laid out. 

The improvement of the Neponset 
River, as briefly outlined above, is the 


By J. Arthur Jensen * 


A 39,000,000-gal. water-purifi- 
cation plant is being built for the 
city of Minneapolis to free the 
city from danger from typhoid 
fever and other water-borne dis- 
eases and at the same time to 
furnish a clear water of high 
general quality. The process 
combines sedimentation, me- 
chanical filtration with lime and 
sulphate of alumina as reagents, 
and hypochlorite of lime as a 
disinfectant. The plant includes 
a sedimentation basin, mixing 
chamber, two coagulation basins, 
a head house, 12 filter units, two 
auxiliary clear water basins and 
a main clear water basin. The 
purification works will be located 
at the Columbia Heights reser- 
voirs, three miles from the pump- 
ing stations, and at such an ele- 
vation that the filtered water will 
be supplied by gravity, as is the 
unfiltered water at present. 


*Engineer, Water Works Department, 
Minneapolis, Minn. 
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largest undertaking of its kind 
made in New England and involy: 
elimination of conditions which ha 
come so intolerable that public sent 
in the cities and towns involved re 
in effective legislation. The desig: 
construction are under the supervis' 
X. H. Goodnough, chief engineer . 
State Board of Health, and Edmur 
Blake, engineer-in-charge. 


sippi system. This plan was also re- 
jected on account of its cost, which was 
estimated at $6,000,000. Mechanica! and 
sand filtration of the river supply were 
investigated and the commission recom- 
mended the slow sand type of filters. 
Failure of the voters to authorize the 
issuance of bonds to finance the improve- 
ment forced the issue to rest. 

In 1909 a second commission was 
authorized by the city council to study 
the subject and make_a recommenda- 
tion. This commission was made up of 
2! representatives of various civic clubs 
and organizations. After several months 
of advice and deliberation the majority of 
the members reported in favor of the 
purification of the river water. A mi- 
nority report was also submitted request- 
ing a further investigation of the Mille 
Lacs project. 

At this time Rudolph Hering, of New 
York, was engaged to investigate and re- 
port on the relative merits of the two 
plans with recommendations. On Mar. 
17, 1910, his report was made favoring 
the purification of the present river sup- 
ply by mechanical filtration and the use 
of hypochlorite of lime as a disinfecting 
agent. 
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The following table shows the charac- 
teristic constituents of the river water. 
With the exception of turbidity and bac- 
teria the table is an average of several 
years’ analyses carried on by Dr. J. F. 
Corbett, city bacteriologist. 


ANALYSES OF THE MISSISSIPPI 
RIVER WATER 


CE nk tees Heiss wae ecves 1.490 





Albuminoid ammonia ......... 0.353 
Free ammonia ................ 0.077 
yoo”. = eee 137.000 
Total hardness ‘vs 145.000 
Fixed residue ..... 129.000 
Volatile residue . 69.000 
CONG io 0 59 688 Re Ree gece cccdecos 56.630 
TUPI .s awciedeeccancocccecss 4.700 
BOCtePE “Pisassacndecccescevne 1622.000 


The object sought in the treatment of 
the water was to remove pathogenic bac- 
teria and give a wholesome clear spark- 
ling water which would be acceptable to 
the most critical. Mechanical filtration, 
using lime and sulphate of alumina as 
coagulants, was chosen as a suitable 
method to give the desired results. 
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Fic. 2. View oF PorRTION OF RAISED Em- 
BANKMENT, MINNEAPOLIS SEDIMEN- 
TATION BASIN 


the river. The pumping equipment con- 
sists of two 12,500,000-gal. Worthington 
horizontal compound pumping engines, 
two Holly 15,000,000-gal. triple ex- 
pansion vertical pumping engines and 
two 20,000,000-gal. Worthington turbine 
pumps driven by Westinghouse motors. 
The water is pumped through a 50-in. 
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_ Settling Reservoir 






Fic. 3. Cross-SECTIONS OF RAISED EMBANKMENT, MINNEAPOLIS 
SEDIMENTATION BASIN 


This recommendation was adopted by 
the city council and Hering & Fuller 
were engaged to draw the plans. The 
estimated cost of the plant as first 
recommended by Mr. Hering was $522,- 
500. This would give a capacity of 
30,000,000 gal. daily. The filters were to 
be constructed at the present city reser- 
voirs and be designed to operate in con- 
nection with them. 


THE ExistiInG Works 


The city of Minneapolis had a popula- 
tion of 301,408 in 1910. ‘The average 
daily consumption of water is about 22,- 
000,000 gal., or 70 gal. per capita per 
day. The works comprise two pumping 
Stations located at the upper limits of the 
city, one being situated on each side of 





steel force main, a distance of three 
miles, to the Columbia Heights reser- 
voirs consisting of two rectangular 
basins each 877.5x413.5 ft. and 20 ft. 
deep. Each basin has a capacity of 47,- 
000,000 gal. From the reservoirs it flows 
by gravity through a second 50-in. steel 
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pipe to the distributing system consisting 
of 470 miles of cast-iron pipe. The sup- 
ply is now being treated at the suction 
wells with hypochlorite of lime under the 
direction of Dr. J. F. Corbett, city bac- 
teriologist. This treatment will be trans- 
ferred to the filtration plant upon its 
completion. 


THE New Works 


For practical reasons it was found 
necessary to modify the original pre- 
liminary plan. It was decided to main- 
tain the elevation of the present flow line 
at the reservoir and to eliminate second 
pumping of the water at the filters. In 
adapting the present basins to operate in 
connection with the filters it seemed that 
one basin would be ample for all pur- 
poses as a receiving and sedimentation 
basin. To utilize the second basin it was 
proposed to convert it into a filtered 
water reservoir, thereby eliminating the 
new basin for this purpose proposed in 
Mr. Hering’s report. In operating the 
two basins in this manner it was pro- 
posed to build up the embankments of 
the south basin 10 ft., in order to secure 
a working head for the filters, eliminate 
additional pumping and also to retain the 
present flow line in the north basin. Dur- 
ing the extreme drought in 1910 it 
seemed wise to increase the capacity of 
the plant on account of the unusual de- 
mand for water. This was done, mak- 
ing the nominal rating of the filters 39,- 
000,000 gal. daily. These changes were 
considered and embodied in the final 
plans. 

As shown by the accompanying gen- 
eral plan, the purification works consists 
of a sedimentation basin, a mixing cham- 
ber, two coagulation basins, a head 
house, twelve filter units, two auxiliary 
clear water basins and a main clear water 
basin. 

SEDIMENTATION BASIN—The sedimen- 
tation basin (Figs. 2 and 3) was ar- 
ranged for this service by building up 
the embankments of the original basin, 
thus increasing its capacity from 47,000.- 
000 to 75,000,000 gal. The new flow 
line is at elevation 324 city datum, and 
will give the necessary gravity working 
head. The original basin was built in 
1896. It is rectangular in form with 2 
to 1 slopes, the upper portion of which 
are paved with 14-in. sandstone blocks. 

The slope linings are laid on 18 in. of 
crushed rock which insures a firm bed as 
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Fic. 4. Cross-SecTION THROUGH AUXILIARY CLEAR WATER BASIN, 
MINNEAPOLIS, MINN. 
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well as a protection against heaving by 
frost. The lower portion of the slopes 
and the bottom are of 6-in. concrete 
slabs. The bottom slabs are on a firm 
foundation of hard clay. The slabs are 
laid in 20-ft. squares, breaking joints. 
An expansion joint was left 1 in. wide, 
filled with Assyrian and California 
asphalt. 

In the extension work the new em- 
bankments were carried up at the same 
slope, making in it a puddle wall 2 ft. 
thick. The slopes were lined as before 
with crushed rock and the lower portion 
paved with 6-in. concrete slabs between 
the original revetment and the new ice 
breaking surface near the top. This 
upper portion is lined with 14-in. sand- 
stone blocks removed from the portion 
of the north basin slopes which are left 
outside of the roof arches after making 
the required changes in that basin. The 
asphalt joints of the old basin appeared 
in such satisfactory condition that it was 
decided to make the joints of the new 
slabs in the same manner, and Sarco 
asphalt filler was accordingly used for 
this purpose. 

The surface of the new basin will be 
at 324, while the average elevation of the 
river surface is at about 90, giving a 
static pumping lift of about 240 ft. 
(These elevations are in accordance with 
the Minneapolis city datum plane.) The 
bottom of the basin is sloped slightly for 
drainage and has an elevation of about 
293. All of the water of the basin will 
not be available for service through the 
filters, as the outlet leading to the mix- 
ing chamber is laid with its center line 
at elevation 314. This outlet is a 60-in. 
cast-iron pipe ending in a 60x30-in. con- 
crete Venturi meter located in the con- 
trolling chamber. This chamber acts as 
a receiver and permits of three separate 
diversions of the water, viz.: to the mix- 
ing chamber, to the coagulation basins, 
or direct to the filters. The coagulants 
can be introduced into the water in this 
chamber. A 42-in. bypass pipe is laii 
between the force main and the entranc2 
to the 60-in. Venturi meter which per- 
mits direct pumping to the controlling 
chamber in case it is required to drain 
or clean the sedimentation basin. 


Mixinc CHAMBER—The mixing cham- 
ber and coagulation basins are built in 
one group, making use of common walls 
and water ways. A double-deck rein- 
forced-concrete conduit serves to conduct 
the treated water from the mixing cham- 
ber through its lower passage to the 
coagulation basins and to receive there- 
from the clarified water in the upper 
passage and conduct it to the filters. 
This conduit is fitted with gates in its 
various parts so as to permit of several 
bypassing arrangements. Water may by- 
pass the mixing chamber, the coagulation 
basins or both, thereby passing direct to 
the filters. This feature eliminated the 
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necessity of installing a complicated pipe 
system. 

Normally, after being treated, the 
water will flow into the mixing chamber. 
This is a concrete basin 34 ft. wide and 
173 ft. long, fitted with wooden baffles 
3 ft. apart. In passing the water around 
the baffles a thorough mixture is insured. 
If it is desired not to pass the water the 
full length of the basin the treated water 
may be drawn into the lower conduit 
through any one of four sluice gates set 
equidistant along its course. In such a 
case the portion of the chamber beyond 
the first open gate will contain “dead” 
water, the flow traveling only to the open 
gate. Sluices in the baffles permit of 
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The floors of the mixing chambers ; 
the coagulation basins slope toward : 
double conduit or center passage and 
be drained into sumps which have o 
lets into a 12-in. cast-iron drain pipe |. 
below the conduit. Flushing pipes \ 
hose outlets are laid for flushing a 
cleaning these basins when necessary. 
fire pump in the head house is provid 
for this purpose. A 20-in. gravity flus 
ing pipe is also provided for washing t 
coagulation basins. The basins are 
reinforced-concrete construction and « 
account of the winter climate which pr 
vails at Minneapolis are covered. T 
roof is flat, of the beam and girder typ 
supported by columns 12 ft. c. toc. Th. 
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Fic. 5. DETAILS OF MECHANICAL FILTERS, MINNEAPOLIS, MINN. 


control of the flow in the courses. 
Wooden baffles are used for economy in 
construction. 

COAGULATION Basins—The lower con- 
duit delivers water to either or both 
coagulation basins, the flow entering the 
bottom or floor line. Each basin is di- 
vided into four parts by around-the-end 
baffles. The capacity of both units is 
2,800,000 gal. which, at full normal fil- 
ter rate, gives about 134 hours for 
coagulation and precipitation. Each basin 
measures 9534 by 119% ft. At the end 
of its course the water passes over a 
skimming weir at elevation 320 and 


_ through a sluice gate into the upper con- 


duit leading to the filters. 


walls are banked with earth on the out- 
side and a fill 2 ft. deep is placed on the 
roof. 

All the gates are of the sluice type and 
are located at the double conduit. A 
long gate house covers this passage and 
the gate stems are brought up to the floor 
to their several stands for convenient 
operation. The sluice gates were fur- 
nished by the Roe-Stephens Mfg. Co., of 
Detroit, Mich. 

FILTERS—The filters consist of twelve 
units each 26%4 by 51 ft. The nomin:! 
tate for each filter will be 3,250,000 ¢°!. 
per day. These filters are built in two 
groups separated by a pipe gallery. Each 
group of filters is built above an auxilis"y 
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Sltered water reservoir of the groined 
arch type of construction. A partial 
cross-section of the auxiliary clear water 
reservoir is shown by Fig. 4. In longi- 
tudinal section the arch columns are 
spaced 14 ft. c. to c., and the distance 
from the center of the outer row of col- 
umns to the side wall is 12% ft. The 
length of each basin, from wall to wall, 
inside, is 168% ft. 

The combined capacity of these aux- 
iliary reservoirs is approximately 1,250,- 
000 gal. and will permit direct service 
should it become necessary to shut off 
the main clear water basin. 

Each filter unit (Fig. 5) has a net fil- 
tering area of 1173 sq.ft. This area is 
divided into halves by a central gutter 30 
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of .the grooves is filled with graded 
gravel. The gravel is held in place by 
brass-wire cloth having 100 meshes per 
sq.in. It is bolted in place at the top of 
the ridges by means of brass bolts set 
in the concrete. Upon this is placed 30 
in. of filter sand which is required to 
have an effective size of not less than 
0.35 mm. nor more than 0.44 mm. and a 
uniformity coefficient of not more than 
1.65. The surface of the sand is at 
elevation 317.5 and the top of the gut- 
ters at 319.5. 

A concrete wash-water tower having a 
capacity of 125,000 gal. wil flush the 
filters by gravity. The elevation of this 
tank will produce a head of about 30 ft. 
at the surface of the sand. 
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Fic. 6. DETAILS OF STRAINER SYSTEM FOR MINNEAPOLIS WATER FILTERS 


in. wide to which 16 lateral gutters are 
connected, so spaced as to give equal 
distribution. These gutters also serve as 
collectors when the filters are washed. 
Each filter was built monolithic at one 
pouring of the concrete. Cross-walks 
are built above and are supported by 
beams and struts which serve as bracing. 

The strainer systeny (Fig. 6) consists 
of ridges and grooves of concrete. The 
water ways communicate with each other 
at right angles on the line of the effluent 
outlets where the ridge blocks bridge 
over the passage formed. The water 
Ways are covered with perforated brass 
Strainer plates and the remaining portion 





In operation the coagulated water will 
be conducted from the coagulation basins 
and distributed to the filters by a 60-in. 
cast-iron pipe entering through the head 
house and suspended from beams in the 
pipe gallery. This enters as a 60-in. pipe 
and reduces to 48 in. at the end of its 
course. From this main, water enters the 
central gutter through a 20-in. pipe and 
the lateral gutters distribute it by over- 
flow upon the sand. After passing 
through the sand and the strainer sys- 
tem the water is collected by eight 14-in. 
pipes set in the floor, forming the receiv- 
ing ends of a manifold of 18-in. and 24- 
in. pipe. This piping bringe the effluent 
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through the gallery wall and it passes 
through a 20-in. Simplex meter in the 
pipe gallery, thence into the auxiliary 
reservoirs below the filters. The Sim- 
plex meter is provided with a butterfly 
valve to which is attached an electric 
motor for varying the opening at the 
meter. This motor is controlled by a 
three-way switch attached toa scale beam 
device actuated by the difference of pres- 
sure in the meter tube. By varying the 
weights on the beam the quantity of the 
effluent can be controlled at. a constant 
rate. 

The filtered water is drawn from the 
auxiliary basins through two 48x60-in. 
sluice gates into a concrete conduit 
whence it flows to the main clear water 
basin and also to the distribution system 
through 42-in. cast-iron pipes. The clear 
water reservoir is on a loop of this pipe 
and in use serves as an equalizer. 

The manifold pipes under the “filters 
also receive the wash water when the 
valves are properly set for reverse flow 
washing. The wash water is collected in 
the lateral and central gutters by over- 
flow and drained away to the sewer sys- 
tem through a 36-in. concrete drain con- 
duit located beneath the floor of the pipe 
gallery. 

In the operating gallery are located 
the operating tables, gages and rate con- 
troller stands. The hydraulic valves are 
operated at the tables and provision is 
made for sampling the water at any time, 
sampling pumps being provided for the 
purpose, located on stands.in the pipe 
gallery. The filter cross-walks are at the 
same elevation as the operating floor and 
all the filters are thereby readily acces- 
sible at all times. The climate required 
the filters to be under cover and they 
have accordingly been housed. The 
operating gallery is covered by an arched 
passage and a transept arch is built 
across the center of the floor area at 
right angles. The remaining portion is 
covered by a flat roof. In this way a 
clerestory is formed by means of which, 
together with skylights in the flat roof, 
ample light will be assured for proper 
inspection and operation of the filters. 

Provision is made for increasing the 
capacity of the plant by the construction 
of four additional filter beds. Pipes have 
been proportioned and apparatus de- 
signed to operate the ultimate capacity. 

Pipe GALLERY—The pipe gallery (Fig. 
7) occupies the space between the aux- 
iliary basins and the two groups of fil- 
ters. It is 18 ft. wide by about 17 ft. 
high. All the pipes and valves except 
the collectors are located in this gallery 
and every part is easily accessible on 
account of the ample space provided. 
The 60-in. influent pipe, with its reducing 
main run and laterals, is suspended from 
18-in. I-beams which span the top of the 
passage. Below this is suspended the 
24-in. wash water pipe. The wash-water 
drain pipes pass down near the side 
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walls into the 36-in. drain condait below 
the floor. The rate controllers and the 
sampling pumps are also located along 
the walls. With this arrangement a clear 
passage 7 ft. wide and 9 ft. high is still 
‘left through the center. All gate valves 
in the gallery are of the hydraulic type 
and are controlled at the tables on the 
operating floor. 

Heap House—The head house is built 
in conjunction with the filters and forms 
a part of the same structure. It is of re- 
inforced concrete, the upper portion 
faced with brick, 115 ft. long and 58 ft. 
wide. In part it has four floors, two of 
which are below the surface of the 
ground. Fig. 8 shows a cross-section of 
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open on this floor and a trolley system is 
installed to transport chemicals from 
storage to the dissolving apparatus. A 
centrifugal fire pump is located here 
which will ordinarily be in service for 
flushing the coagulation and mixing 
basins. 

The third floor, at elevation 328, con- 
tains the offices, laboratory and chemical 
controllers. The main entrance is on this 
floor. Locker rooms, toilet, and shower 
baths are provided here for the em- 
ployees. 

An intermediate floor is located at ele- 
vation 319 as a receiving floor for un- 
loading lime, alum and other materials. 
Chutes‘are provided on each side of the 
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.spout which will deliver each che 


to its proper storage bin. Before e! 
ing the lime it will be passed throu 
gyratory crusher for the proper sizi: 

A high pressure water tank is loc 
at elevation 370, in the tower of the 
house, for hydraulic-gate service. 

MixinG Devices—The hypochlorit: 
lime will be received in metal dri 
These will be placed in a dissolving 
and submerged in water under w! 
they are to be set up on a spindle an 
cut open. This will eliminate the du 
and strong fumes which are encountere 
in handling the dry powder. 

A trolley system suspended from :! 
ceiling with weighing buekets travelin 
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Fic. 7. DETAILS OF Pipe GALLERY AND FLOAT TuBEs FOR Loss-OF-HEAD GAGES, MINNEAPOLIS WATER FILTERS 


the head house and Fig. 9 a plan of the 
second or chemical-solution floor. 

The lower floor, at elevation 300, con- 
tains the boiler room, lime, alum and 
hypochlorite tanks, solution pumps, wash 
water pumps, lime crusher and vacuum 
cleaner. A sump pump will remove 
drainage and seepage. A freight eleva- 
tor and bucket elevator rise through the 
house from this floor. The two lower 
floors will be artificially lighted and ex- 
haust fans are installed for forced venti- 
lation. 

The second floor (Fig. 9), at elevation 
309, is equipped with devices for the 
freparation of all the chemical solutions. 
The motors operating the agitators in the 
solution tanks are located in their re- 
spective places on the tanks which are 


entrance for unloading chemicals from 
wagons. All -waterials will be hauled by 
teams to the plant, as the plant is 1% 
miles distant from the nearest railroad 
switch. From the receiving floor the lime 
can be spouted to the crusher and the 
alum delivered direct to the bucket eleva- 
tor. Hypochlorite will be handled in 
drums and will be transported by the 
freight elevator. 

Twelve concrete storage bins, 10x10 ft., 
by 18 ft. deep, are built in the central 
portion of the head house. The bottom 
of each of these bins is built in the 
form of a hopper with a spout outlet on 
the operating floor. The lime and alum 
will be delivered to the bucket elevator in 
the basement and be taken up into the 
tower of the head house to a distributing 


thereon will take the alum or lime to 
their respective mixers. The lime will be 
slaked in two motor-driven Chicago con- 
crete mixers of 40 cu.ft. capacity. These 
mixers will discharge into a receiving 
trough and the solution will be screened 
in passing to the tanks. The alum will 
be delivered to two concrete mixing 
tanks provided with galvanized-iron pipe 
manifolds in their bottoms. The holes in 
the grids of these manifolds will be 
pointed downward to prevent clogging. 
The dissolved alum will also be screened 
in passing into the solution tanks. 
SOLUTION TANKS —The hypochlorite 
and alum tanks are of rectangular con- 
crete construction. The lime tanks are 
circular and are built of steel. There are 
three tanks for each solution. The sef- 
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vice capacity of each tank will be about 
12,000 gal., except that the hypochlorite 
receiving tank will be somewhat smaller. 
Marine propeller agitating devices are in- 
stalled in each tank, having a cone baffle 
open at the top and bottom. The solu- 
tions are thereby forced to circulate 
through the baffle vertically. In the 
square tanks the corners prevent swirl- 
ing, while in the circular tanks a set of 
wall baffles gives the same effect. A 
3-hp. motor on a bridge support is di- 
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controlling chamber. The line will be 
added to the water at the entrance to the 
mixing chamber, the alum at the central 
passage and the hypochlorite in the efflu- 
ent conduit. 

VACUUM CLEANER—One of the novel 
features of the plant is a vacuum cleaner 
for sweeping and dusting. The cleaner 
and motor are located in the basement 
and pipes are run to the various floors of 
the head house and the filter-operating 
floors, with outlets for the sweepers con- 


# oz. Copper Roof, 


Se 








__ Flaster ceiling on_metal Jath, hung from trusses ae 


El 3420 
Filaster 
’ CGhernical Cage 
Feed 


Controllers. "__ 


-~ 


2 





2 










Fic. 8. Cross-SECTION OF HEAD-HouseE, MINNEAPOLIS WATER 


rectly connected to the vertical shaft of 
* the agitators on the alum and hypo- 
chlorite tanks, The lime tanks have 5-hp. 
power motors. 

CHEMICAL CONTROLLERS—AIl solutions 
are pumped by motor-driven centrifugal 
pumps located in the basement. The 
sclutions are deliveréd to small tanks 
supplying the chemical controllers. These 
controllers are of the Earl type operated 
in connection with a master controller at 
the 60x30-in. Venturi meter in the con- 
trolling chamber. By this arrangement 
the chemical feed will be in exact ratio 
to the quantity of water flowing into the 


nected where they are desired to be used. 
This sanitary precaution will prevent 
dust and other foreign matter from 
entering the water and the solutions in 
preparation since it eliminates the use of 
the broom. 

PumPps—All pumps are of the centrifu- 
gal type and direct connected to their 
motors. Two 8-in. pumps, each having a 
capacity of 1600 gal. per minute, will 
supply the wash water tank with filtered 
water for washing purposes. The flush- 
ing pump has a capacity of 500 gal. per 
minute under 100 Ib. pressure. The solu- 
tion pumps have a capacity of 40 gal. per 
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minute. All the pumps are of the Buf- 
falo type and are connected to Westing- 
house motors. These pumps, together 
with the chemical controllers, operating 
tables, trolley system and hypochlorite 
dissolving devices were furnished by the 
Pittsburg Filter Mfg. Co. The strainer 
plates, screens and chemical agitators 
were furnished by the American Water 
Saftener Co. The hydraulic gates are of 
the Eddy type and were furnished by J. 
B. Clow & Sons. 
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PURIFICATION PLANT 


LABORATORY—A laboratory is located 
on the upper or ground floor. This is ar- 
ranged separately for chemical and bac- 
teriological work and will be complete 
in every detail. An independent gas 
plant is provided for laboratory use, as 
the filters are located several miles from 
the nearest city gas supply. 

The laboratory communicates directly 
with the operating floor of the filters and 
the room containing the chemical feed 
controllers. Twelve sampling pumps will 
supply the laboratory with water from the 
filters and the solutions can be sampled 
at the controllers for testing. The labora- 

























































1224 


tory is also located so as to give the 
chemist north light for his work. A room 
is provided adjacent to the laboratory at 
the front for the office of the superin- 
tendent. 
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sary to cover it with a roof. This roof is 
of the groined-arch type and has an area 
of about eight acres. 

Pedestals (Fig. 10) having a base 614 
ft. square and 3% ft. high were built on 


Fic. 10. PEDESTALS READY FOR COLUMNS FOR SUPPORTING GROINED ARCH ROOF OF 
MINNEAPOLIS CLEAR WATER BASIN 


WasH Water TANK—The wash water 
tank is of reinforced concrete, circular in 
form, with an inside diameter of 42 ft. 
and a depth of 13 ft. The substructure 
below the tank gives two stories, the 
lower of which forms a sump to receive 
the wash water waste from the filters. 
This is necessary because the drain lead- 
ing from the plant to the river is not 
large enough to take the water at the 
rate at which it comes from the filters, 
but this flow being intermittent, the sump 
is made of sufficient capacity to hold the 
waste water while the drain has time to 
conduct it away. On the ground level is 
located the intermediate floor which will 
be used for storage. . 

The superstructure of the tank is in- 
clesed in a wall of paneled brick har- 
monizing with the brickwork of the main 
buildings. A 24-in. cast-iron pipe de- 
livers the water to the filters by gravity 
for washing. 

PowER—The city has a contract with 
the General Electric Co. to furnish power 
to the plant and to insure against inter- 
ruption in cases of emergency a dupli- 
cate power line is provided. 

BuILDINGS—The buildings and gate 
house are of red brick laid up in panels 
in Flemish bond. The flat roofs are of 
concrete and tar construction. The steep 
Tooms are of cinder concrete construc- 
tion covered with slate. 

CLEAR WATER RESERVOIR—In provid- 
ing a clear water reservoir it was de- 
cided to utilize one of the existing clear 
water basins. To make it suitable for 
the storage of filtered water it was neces- 


18-ft. centers. These bases were set on 
the bottom slabs of the old basin, as 
these serve to distribute the load of the 
roof over a wider area than the pedestals 
themselves. Columns 20x20 in. and 
averaging about 18 ft. in height support 
the groins. The arches have a rise of 
3% ft., and are elliptical on the inside 
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ventilation and lighting when neces 
to work in the basin. 

The roof terminates in a barrel arc 
the slopes of the sides and north en 
the basin. At the south end the thrus 
the roof is taken directly by a mas 
concrete retaining wall which was }b 
to support the roof on the north side 
to cut off the raised embankment of 
settling basin on the south side. All 
concrete work in this roof work is p!| 
and contains no reinforcement. At 1: 
sides the arches rest on the origin.! 
sandstone revetment and that portion 
the old revetment left outside of tic 
arches was removed and used in com- 
pleting the slopes of the extension work 
in the sedimentation basin. A coveri: 
of 24 in. of earth was placed on 1 
arches of the roof as a protection agains 
contamination and action of frost. 

Water reaches the clear water basi: 
through a 42-in. cast-iron pipe and is 
distributed in the basin through eighteen 
12-in. openings in a 42-in. concrete con- 
duit built across the end of the basin 
and forming the terminating end of the 
effluent pipe. 

The outlet from the basin is through 
the existing 42-in. main for service to 
the city. A second 42-in. pipe leads di- 
rectly from the filters to the distribution 
mains. These mains consist of a 50-in. 
steel and a 48-in. cast-iron pipe con- 
nected at the distributor. By this ar- 
rangement the clear water basin will 
serve as an equalizer in the distribution 
of water from the filtration plant. 

The clear water basin as now con- 
structed has a capacity of about 45,000.- 








Fic. 9. PLAN OF SECOND OR CHEMICAL SOLUTION FLOOR OF THE HEAD-HOUSE OF 
THE MINNEAPOLIS WATER PURIFICATION PLANT 


and parabolic on the outside. The thick- 
ness of the arch at the column is about 
24 in. and at the crown 6 in. Manholes 
are placed at intervals in the roof for 


000 gal. and is one of the largest cov 


ered filtered water basins in the country. 
Work began on the project in Ju'y, 


1910. At the present time (May, 19/2) 
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the sedimentation basin is nearly com- 
oleted. The covered clear water basin was 
ready for service in December, 1911, and 
the head house and filters are now being 
roofed. All the piping in the filters and 
a portion of the strainer system and oper- 
ating apparatus have been installed. The 
walls of the coagulation basins and the 
mixing chamber are in course of con- 
struction and the wash-water tower is 
well under way. 

It is expected that the final connections 
will be made and the plant put into 
operation in September, 1912. 

The plans were prepared by Hering & 
Fuller, consulting engineers, New York. 
The construction work is done by day 
labor by the city of Minneapolis under 
the direction of Andrew Rinker, city 
engineer. In the field W. N. Jones is 
superintendent of construction, A. W. E. 
Fawkes is assistant superintendent. Jf. A. 
Jensen is engineer of the water-works 
department. 








Closing a Spouting Oil Well 

Closing a well which is spouting a 
heavy flow of oil under high pressure is 
a difficult problem which has had to be 
solved many times in the oil districts of 
this country. In The Engineer (London) 
of May 17, 1912, we find a description of 
the method employed to close such a 
well at Potrero del Llano (Vera Cruz), 
in Mexico. The well was spouting for 
108 days, and it is estimated that some 
10,800,000 barrels of oil were discharged 





METHOD OF CLOSING A “GUSHER” IN A 
MEXICAN O1L District 


before the. well was closed; all of this 
was lost, except about 3,000,000 barrels 
held in a temporary reservoir. The oil 
was struck at a depth of 1900 ft., and the 
flow rapidly increased from . 10,000 bar- 
rels to the enormous amount of 160,000 
barrels per day. The device used to 
close the well is shown in the accom- 
Panying cut, and ‘s described as follows: 

In the well were about 1700 ft. of 8-in. 
casing. First of all a heavy clamp in 
halves was placed so as to embrace the 
top of this casing where it projected 
above ground level. This clamp AA car- 
ried two eyes BB which were used as 
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hinges for two 2-in. rods CC having the 
upper ends threaded. The upper ends of 
these rods were passed through a clamp 
DD above an 8-in. T-piece, which was 
provided with two 8-in. stop valves E and 
F, one being on an arm of the tee and the 
other on the tail. Two other clamps G 
and H embraced the T-piece so as to give 
increased rigidity. The top clamp D was 
provided on both sides with hooked tie- 
rods J, K and L, M; these were hitched 
to turnbuckles, the lower ends of which 
were connected to anchorages of concrete 
firmly embedded in the ground and 
weighted down with many tons of rails. 
At the lower end of the arm of the 
T-piece, which it was intended should 
finally come above the orifice of the well, 
was fixed a short length of pipe N taper- 
ing from 10 in. to 8 in. 

When all was ready the apparatus was 
laid on its side in correct position near 
the well, and by the aid of guy ropes was 
gradually raised until vertically over the 
spouting bore hole. The valve E was 
kept open so that there was unobstructed 
egress for the oil. .By means of the 
spanner levers O and P the nuts on the 
threaded rods CC were tightened by de- 
grees, and the taper nipple N was gradu- 
ally brought down over the well casing, 
packing being inserted so as to make the 
joint as tight as possible. The operation 
was entirely successful. When the valve 
E was gradually closed and the valve F 
opened the oil was found to be quite 
under control and could be diverted into 
the reservoir. 

The apparatus had beem tested to a 
pressure of 800 Ib. per sq.in., and as the 
pressure in the well was thought to ex- 
ceed this, it was decided to install another 
apparatus with pipes and valves tested 
to 2000 Ib., since it was deemed unwise 
entirely to close the well with the weaker 
apparatus. This was successfully done, 
and now the well can be entirely closed if 
desired, and there is, apparently, only a 
slight leakage at the joints. The pres- 
sure when the well is closed is found to 
be 825 Ib. 

By means of the first apparatus the 
flow was immediately reduced to 8000 gal. 
per day, and was kept at this until proper 
storage could be provided. The tem- 
porary storage reservoir referred to 
above was rather over 60 acres in extent, 
but in 60 days this was filled with 3,000, 
000 barrels of oil, though the flow was 
checked as much as was deemed ad- 
visable. 








The Origin and Composition of Icebergs 
was discussed by Sir Clements Markham 
in a recent lecture before the British 
Royal Sveieties Ctub. The following 
notes are taken from an abstract of this 
lecture in “The Engineer” (London): 
North Atlantic icebergs come chiefly 
from Greenland. This country is a mass 
of plutonic rock covered with ice to a 
depth of 8000 ft. The snow converted 
into ice by pressure has, in the course 
of ages, filled all ‘the valleys and covered 
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the mountain tops, forming a great pla- 
teau far above them. 

On the western coast are deep fiords, 
some of which extend 80 or 100 miles 
inland. The ice is pushed along these 
fiords toward the coast by the enor- 
mous weight of the ice behind. At the 
ends of the flords are walls of ice rising 
abruptly from the water, and from these 
walls the icebergs are thrown off. There 
are eight principal discharging glaciers 


on the west coast of Greenland. The 
rate of movement is in some cases 28 
yd. per day. Considerable streams cf 


water flow under the discharging gla- 
ciers to the sea. 

A discharging glacier has a thickness, 
upon reaching the sea, of 1000 ft. or 
more. It continues to slide along the 
bottom until it has “picked up” enough 
buoyancy to lift it and then continues to 
advance until the action of wave and 
tide breaks off the foremost part. \t 
its birth, an iceberg will be at least 1009 
ft. high as well as in length and breadth. 

The icebergs are discharged from ‘he 
fiords in great numbers, are carried by 
the current of Baffin’s Bay and Davis 
Strait into the Atlantic. In the open 
sea their size is rapidly reduced by 
weathering and by the melting of the 
part below the surface. Eventually 
they lose their equilibrium and capsize, 
bringing the under-water part above the 
surface. Often a large piece breaks off 
from the parent berg. This is called 
“calving.” 

The color of an iceberg is opaque 
white, like hand-pressed snow. Scattered 
through the mass, ani sometimes visible 
on the surface, are strata of deep blue 
ice, varying in w.dth from one to sev- 
eral feet. These may be formed by th- 
filing up of fissures in the inland ice 
with water. The peaks of newly formed 
bergs attain heights of over 300 ft., and 
they are hundreds of yards in circumfer- 
ence at the water line. Only one-seventh 
of their bulk appears above water. 

When the field ice breaks up in sum- 
mer, the current takes the bergs into 
the Atlantic, either to ground on the 
banks of Newfoundland or to float 
southward until picked up by the Gulf 
Stream. Icebergs have been reported 
as far south as 38° 40’. 


A Projecting Lantern for Opaque Ob- 
jects of comparatively large size is de- 
scribed in a communication from the 
technical bureau of the Bausch & Lomb 
Optical Co., of Rochester, N. Y. The 
original model was developed for the 
National Cash Register Co., for use in 
explaining the mechanism of the cash 
register to its salesmen. A section of 
a cash register was placed in the in- 
strument and was shown on the screen 
with the mechanism in operation. 

The objects to be projected are placed 
on a horizontal table whose height can 
be adjusted by a handwheel. Objects of 
any size up to 20 in. square by 9 in. thick 
can be accommodated. The illumination 
is provided by two large arc lamps 
mounted above the table and throwing 
rays of light from opposite sides at 
angles of 45° with the horizontal. The 
image is projected vertically upward 
througa a photographic anastigmat lens 
of 19%-in. focus and 4,;-in. diameter. 
An adjustable mirror is mounted above 
the lens to direct the image toward the 
screen. It also serves as a reversing 
mirror to counteract the inverting ef- 
fect of the lens. The object is shown 
on the screen in its natural colors. The 
are lamps give sufficient illumination, it 
is claimed, with 50 amp. of current, 26 
amp. to each lamp. 
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Kingshighway Viaduct, St. Louis, Mo. 


Kingshighway Boulevard, projected to 
yextend from the Chain of Rocks Park at 
the extreme north to Riverside Park in 
the southern portion, forms the backbone 
of the boulevard and park system of St. 
Louis. With its several branches, exist- 
ing and projected, it will constitute a 
pleasure drive of upward of 18 miles 
and will serve to connect the larger 
parks as well as furnish a main business 
thoroughfare north and south for the 
western part of the city. At about the 
center of its length it crosses a shallow 
valley entirely given over to the rail- 
roads and industries where the unattrac- 
tiveness of the crossing is indisputable. 

In 1902 a commission appointed to 
study the boulevards and to report sug- 
gestions for the treatment and extension 
of the existing system, presented several 


monumental designs for a structure to 


carry Kingshighway Boulevard across this 
valley, the estimated cost being in the 
neighborhood of $600,000, but nothing 
came of these efforts. For the Louisiana 
Purchase Exposition, of 1904, a tem- 
porary crossing was made by erecting a 
wooden viaduct with short earth filled ap- 
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proaches and crossing the tracks on 
I-beam girders. Considered merely as 
temporary, it served its purpose satis- 
factorily, though at the time of its de- 
molition to make room for the new struc- 
ture, the maintenance cost was excessive. 
Studies were made in 1907 for a con- 
crete viaduct which was to cross the val- 
ley with a single span of 300 ft., and with 
a 30-ft. rise. The short length (1600 ft.) 
and clearance of 17 ft. demanded at the 
spring line necessitated excessive grades, 
while the length and flatness of arch re- 
sulted in such thrust intensities that the 
cost of the piers and abutments would 
have been excessive, bedrock lying 120 
ft. below the surface. Subsequently, a 
design in steel was abandoned, on ac- 
count of the impossibility of keeping its 
lines in conformity with the monumental 
nature of the projected boulevard. 
Finally, in 1910, the design now being 
completed was adopted. This consists 
(Fig. 1) of a main span of 170 ft. flanked 


By Mont Schuyler * 


Kingshighway Viaduct is a 
monumental concrete structure 
forming part of the new boule- 
vard system of the City of St. 
Louis. An effort has been made 
in its design to produce an archi- 
tecturally pleasing bridge, as 
well as one fulfilling all the 
structural requirements. Mr. 
Schuyler describes in some de- 
tail both the design and the 
construction of the viaduct. 


*Engineer in Charge, Municipal Test- 
ing Laboratory, St. Louis, Mo. 
on each side by a lateral span of 140 ft., 
six arches of 25 ft. each, grouped in 
pairs, and an extended approach of 
earth fill between retaining walls. 

A solid arch ring was selected in 
preference to a ribbed arch, which last, 
though decidedly more economical, would 
have increased the approach grades due 
to the necessity of maintaining a mini- 
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mum clearance of 17 ft. above rails at 
the spring line. It was thought, also, 
that the flat arch would minimize the 
nuisance due to pocketed smoke. The 
material used throughoug is reinforced 
concrete. The overall width was fixed at 
88 ft. 


DESIGN 


FOUNDATIONS—The elevation of the 
floor of the valley at the center line of 
the boulevard is about 45 ft. above the 
city datum. At about elev. 20 at Pier 6 
and at elev. 22 at Pier 9 is found a 
stratum of shale of dense structure as it 
lies in its natural bed, but readily dis- 
integrating upon exposure to the weather. 
This layer is approximately 32 ft. thick. 
The footings of the four main piers were 
designed to rest at 6 to 8 ft. below the 
surface of the ground upon reinforced- 
concrete piles driven to refusal into this 
shale. The general character of the bor- 
ings gave every evidence that this would 


6’ Sidewalk, East Side Street 


result in a thoroughly rigid foundatio: 
though provision was made in the spec 
fication for any necessary extension. 
The piles were to be reinforced for th 
top 5 ft. of their length, the reinforce 


-Ment to extend 3 ft. into the footing slat 


They were to be driven 5 ft. on center 
following the order given on the plans 
The specifications demanded that pile; 
molded in place should be of 8-in. poin: 
and 20-in. head diameter. Piles molde/ 
before driving might vary, but the aggre- 
gate area should equal that shown on th: 
plans. On account of difficulties after 
ward explained, this design has beer 
changed. 

The further design of the main piers is 
shown in Figs. 2-3. As noted there, they 
are of cellular construction filled with 
earth. At the elevation of the arch en- 
trance the piers are capped with a hori- 
zontal diaphragm, the reinforcement of 
which consists of the stub extension of 
the arch-ring reinforcement. 

These cellular piers were filled with 
earth and, together with their cellular ex- 
tension to the floor-slab level, are calcu- 
lated as elastic gravity sections resting 
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GENERAL ELEVATION AND PLAN OF KINGSHIGHWAY VIADUCT, ST. Louis, Mo. 


upon an incompressible base and taking 
up the entire arch thrust; no reliance 
being placed in the approach arches and 
filled approach acting in any degree to 
absorb a portion of the erch ring thrust 
of the main system. 

ArRCHES—The three main arches and 
their piers were designed as a single elas- 
tic system. The more usual theories of 
the design of an elastic arch were not 
used, but an original graphical applica- 
tion of the theory of the “ellipse of elas- 
ticity” was employed. This method has 
been used in the design of one or two 
riveted trusses in Italy and elsewhere, but 
it is believed that the application of this 
theory to the elastic arch is unique. A 
paper fully descriptive of this method i: 
being prepared and will be presented 
shortly before some technical society; it 
is too extended for presentation in this 
limited space. 

In the arch rings the combination of 
steel and concrete is used to the best ad- 
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vantage, by allowing the steel of the arch 
ring to take tension under certain extreme 
conditions of temperature and live load- 
ing. The upper steel of the 170 ft. arch 
at the spring is under 7000 Ib. per sq.in. 
tensile stress, when a temperature of 
40° F. is combined with three-quarters 
live load evenly distributed and a con- 
centrated live load of 50 tons on four 
wheels 28 ft. 3 in. from the spring. 

This daring, though rational, use of 
this combination of materials, allows, in 
this particular case, a peculiarly light and 
graceful arch. The more usual rule, i.e., 
that all arch-ring stresses should be com- 
pressive, would have increased the thick- 
ness at spring 55%. Under dead load 
the force polygon remains entirely with- 
in the middle third. 

The transverse width of piers was 
selected with the idea of preserving 
esthetic unity. It was found, however, 
upon calculating the resultant of the 
thrusts of an adjoining pair of arches, 
that the thrust vector passed the footing 
slab of Pier 8 near the middle of the 
outer third under certain live loading as- 
sumptions. To remedy this the footing 
slabs were increased in width as shown in 
Fig..3, and the 140-ft. lateral arches 
were overloaded with a lean concrete to 
the degree necessary to restore the thrust 
vector to its correct position, i.e., within 
the middle third of the footing slab. 
Under the dead load only, the resultant 
vertical-thrust vector is less than 0.1 ft. 
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AND 8) 


from the geometric center of the footing 
slab, while under the most adverse load- 
ing assumption there is about 7'% |b. per 
sq.in. tensile stress at the point where the 
transverse pier wall adjoining the 170-ft. 
arch connects with the footing slab. 

LOADINGS AND UNIT STRESSES — The 
uniformly distributed live load was taken 
at 150 Ib. per sq.ft. In addition, the in- 
fluence of a moving-load of 24 tons on 
four wheels (10 ft. axle to axle and 4 ft. 
tread) was considered, no allowance 
being made for impact. 

The unit stresses used were 800 Ib. per 
sq.in. in the concrete and 12,000 Ib. per 
sq.in. in the steel, including stresses 
generated by a temperature change of 

° 


> 29-8 ~ 


60° F. 





The possible tensile resistance of 
the concrete was neglected. 


DESCRIPTION OF STRUCTURE 


MAIN ArCcH SystEM—The details of the 
arch reinforcement may best be gathered 
from Fig. 6. The spacing shown allows 
sufficient clearance for the deposition of 
the concrete and was justifiable since 
there is little necessity for adhesion bond, 
the maximum shearing stress being but 
10 Ib. per sq.in. The steel percentage at 
the spring is 2.35, and is probably as 
near the point of maximum economy as 
is ordinarily practicable in this class of 
structure. At the key the percentage of 
reinforcement is 1.85. 

The columns carrying the floor system 
rest upon sills 18 in. wide, which extend 
the full width of the arch ring and were 
cast at the same time. An indication of 
a secondary key is given on the vertical 
face of the arch ring at these points. The 
sills acting as beams to distribute the 
column load concentrations across the 
width of the arch ring are reinforced 
longitudinally at top and bottom. The de- 
sign of the remainder of the members 
may be best noted on Fig. 6. 

Provision for temperature changes in 
the length of the floor system is accom- 
plished in a very effective manner. The 
true faces of the piers are masked at a 
distance of 2 ft. 1 in. with walls 8 in. 
thick, resting upon the thrust diaphragm 
at the spring and extending practically 
the full width of the viaduct. These 
walls carry the floor system at their tops, 
and are so reinforced that they possess 
not only the requisite section to carry the 
reaction of the adjoining floor slabs, but 
also are capable of suffering the distor- 
tion imposed upon them by the expansion 
and contraction of the floor system, as 
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Fic. 3. DeTaits oF Piers 6 AND 9 


well as the displacement of the crown of 
the arch due to a change in temperature. 
The columns supporting the floor system 
between walls and keys act in a similar 
manner, their varying lengths due to the 
fall of the arch toward the spring, allow- 


ing them to take the summation of the 
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expansion increments with a practically 
identical unit stressing. 

SECONDARY ARCHES AND APPROACHES— 
The six small arches flanking the 140-ft. 
lateral arches of the main system are 
grouped in pairs. (Fig. 7.) The piers 
are of a cellular construction similar to 
that employed in the case-of the main 
system, though their footing slabs are not 
carried on pile extensions to the indurated 
clay, but rest directly upon the sub- 
soil at varying elevations about 4 ft. 
below ground level. 

The piers serving to separate the ap- 
proach arches into pairs are 11 ft. at the 
spring, while the remaining piers, at this 
elevation are 6 ft., walls perpendicular to 
the bridge axis being battered to the 
same degree as those of the main piers. 
Similar thrust diaphragms to those em- 
ployed in the main system serve to absorb 
the horizontal component to the arch ring 
thrusts. 

These arches are of 25 ft. span, 5 ft. 
rise and are 1 ft. 9 in. thick at spring 
and 1 ft. at key. The roadway base over 
approach arches and for the filled ap- 
proach will be carried upon an earth fill 
between spandrel and retaining walls. 

The expansion of these spandrel walls 
is taken up in %4-in. clear joints between 
the double buttresses over the heavier 
piers of the secondary system. These 
joints, as are those of the filled ap- 
proaches, are backed by 2 in. of a special 
asphaltic cement lapping the joint 6 in. 
on either side. The details of this section 
of the viaduct are given in Fig. 8. 

These secondary arch systems are fol- 
towed by approach terminal piers, which, 
though purely ornamental in their na- 
ture, serve to provide four rooms, 10x12 
ft., which are entered by cast-iron doors 
opening upon the side roadways and will 
be used to store the tools necessary for 
the maintenance of the viaduct. 

All retaining walls of the filled ap- 
proach, except that part forming a por- 
tion of the approach terminal pier, which 
is buttressed, are calculated as gravity 
sections. Typical design is shown in 
Fig. 8. 

Where the height of the retaining wall 
exceeded 11 ft. the construction was cel- 
lular, clay filled. Diaphragms closed 
each double panel length and were in- 
serted at distances of 18 ft. 2 in. where 
the height of wall“did not exceed 17 ft., 
and at distances of 21 ft. 5 in. for the 
higher portions, being 10 in. and 12 in. 
thick, respectively, and tying face and 
back wall by means of %-in. rounds, 2 
ft. on centers vertically. At each panel 
length an expansion joint, as described 
above under “Secondary Arches,” was 
provided for between the closing dia- 
phragms. 

The remaining length of retaining wall 
was designed as a buttressed wall, being 
appropriately tied to the footing slab. 

Extensive provisions were made for the 
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drainage of piers and fills, porous drain’ 
tile being used. 


SPECIFICATIONS 


The aggregates obtainable in St. Louis 
are of excellent quality but occasionally 
run to the smaller sizes and frequently 
are composed of one sized particles, gen- 
erally of medium dimensions. An investi- 
gation carried on by the City Testing 
Laboratory during the previous year 
formed the basis of the specification 
finally adopted for these materials; sepa- 
rate and distinct, though related, gradings 
being given for three classes of coarse 
and one fine aggregate. The following 
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specification for coarse aggregate of a 
maximum size of 2% in. is typical. 


Where coarse aggregate of a maximum 
size of 2% in. is specified, it shall be so 
graded that: 

One hundred per cent. will pass a ring 
2% in. in diameter. Not more than 58% 
nor less than 46% will pass a ring 1% 
in. in diameter. 

Not more than 26% nor less than 19% 
will pass a ring % in. in diameter. 

Not over 5% will pass a ring % in. in 
diameter. - 


It may be deduced that the straight- 
line gradiag is followed for the coarse 
aggregates. The parabolic grading is de- 
manded for the fine aggregates. The 
specification in effect places a maximum 
upon the percentage of particles of a size 
midway between the largest and smallest, 
while allowing considerable latitude for 
the last named sizes. 

The method of specifying the mixture 
to be used is a modification of one de- 
veloped and used with a great measure 
of success by H. C. Toensfeldt, Commis- 
sioner of School Buildings, Board of 
Education of St. Louis, and is given here 
in full. 


CONCRETE WORK 


Wherever the term “concrete” is used 
herein, an intimate and homogeneous 
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mixture of cement and aggregate 
sufficient water is desired: 

here coarse aggregate of a ; 
mum size of 2% in. is specified, th. 
ume of fine aggregate, measured | 
shall equal 40% of the volume of . 
aggregate, measured loose. 

here coarse aggregates of a : 
mum size of 1% in. or % in. are spe. 
the volume of fine aggregate, meas 
loose, shall equal 50% of the volun 
coarse aggregate, measured loose. 

The concrete in the various part 

the structure shall be proportione. 
follows: Column “A” gives the n 
mum size of aggregate to be used 
column “B” the number of cubic fe: 
concrete in place, which contains 4: 
(one sack) of cement. 


“an 
din.) (eu ) 


Concrete footing for four 
main piers 

Concrete féoting for 
other piers 

Piers from 


diaphragms at 
spring line 
Barrels of all arches 
Four main piers above dia- 
phragm 
Sill beams on extrados of 
170-ft. arches and 140-ft. 
arches and vertical posts 
Beams and slabs, floor sys- 
tem 170-ft. and 140-ft. 
Concret filli (plain) 
oncrete ng BEM) es. 
Hand rail - 
(Volumeé of fine aggregate 
to be 100% of the vol- 
ume of coarse aggre- 
gate.) 
Monumental entrances 
Expansion wall 3 
Facing mortar 2 


A simplification of this method of 
specifying the mixture has since been 
adapted as standard by the “Organization 
of City Officials.” 

The reinforcing bars were specified to 
be of mild steel having an_ ultimate 
strength between 70,000 and 80,000 Ib. 
per sq.in. and an elastic limit at least half 
of the ultimate strength. The bars should 
bend cold 180° about a mandrel of an 
equal diameter. An elongation of 22% 
in 8 in. was also demanded. Bars should 
be of an approximately circular section 
and possess corrugations to provide me- 
chanical bond. 

It was found practically impossible to 
obtain steel of these characteristics. 
While retaining the clauses referring to 
cold bending and elongation, the tensile 
characteristics were altered to allow the 
acceptance of steel possessing an elastic 
limit of 30,000 Ib. per sq.in.; no demand 
being made for any definite ultimate 
strength. Considering the method of de- 
sign and the low working stress selected 
for this material, this change seems ra- 
tional. 

Some difficulty was experienced in ob- 
taining bars of the minimum net section 
demanded by the specifications, i.e., at 
least 97% of the area shown in the draw- 
ings. In construction of the dimensions 
of the arches designed for this viaduct, 
stiffness, which can only be secured by 
section, is a paramount necessity. In a!! 
parts of the work, except the arch rings. 
extra bars were inserted where the sec- 
tion fell below that prescribed. In th 
arches the spacing was so close that thi 
expedient became impracticable, an 
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after special effort, the supplying com- 
pany succeeded in obtaining bars accept- 
able in this respect. 

On this work, as is necessary in all St. 
Louis city contracts, cement was deliv- 
ered in paper sacks, each-sack bearing 
the stamp of the Board of Public Im- 
provements and a serial number chang- 
ing with each car-load lot and serving to 
identify the bin of accepted cement from 
which the lot was shipped. 

All quantities were specified by the 
cubic foot. This is perhaps a more ra- 
tional procedure than the generally ac- 
cepted convention of giving measure- 
ments in feet and inches and payment by 
cubic yards. . 

For reasons of economy the contract 
allowed the construction of the arches of 
the main system and the floor system in 
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Piling was started at Pier 6. At this 
point the strata of shale in which the pil- 
ing were expected to find bedment lay 
23 ft. below the floor of the pier excava- 
tion. 

Practical refusal (20 blows per in.) 
was met in all cases at a penetration of 
approximately 12 ft., a 5-ton steam ham- 
mer between guides being employed. 
Using the ENGINEERING News formula 
this indicated a safe bearing load of 80 
tons per pile. 

The driving pattern, a system of equi- 
lateral triangles of 5 ft. sides, was fol- 
lowed, when a series of level readings 
showed that the ground surface was ris- 
ing, not only around the piles’ being 
driven, but at some distance therefrom. 

Four loading tests were made, first of 
isolated piles and then of groups. The 





Fic. 5. View OF FooTINGs OF PIER No. 6 
(Showing at left old pile footings and at right new cross-walls.) 


two sections, divided by the vertical plane 
through the axis of the viaduct. 

Bids were opened June 27, 1910, for 
excavation, construction of the concrete 
footings, piers, arches, etc., and the W. P. 
Carmichael Construction Co., with a unit 
piece bid of about $336,000 based upon 
the estimated quantities, was awarded 
the contract. 


CONSTRUCTION 


FOUNDATIONS — Before the demolition 
of the then existing wooden viaduct, a 
roadway of vitrified brick on a concrete 
base was constructed to the west. Ex- 
cavation was started at Pier 6, the south 
pier of the main system, by teaming, and 
by skip and derrick at the lower levels. 
Pier 9 was partially excavated by travel- 
ing crane and grab bucket. 


first isolated pile tests gave a total pene- 
tration of 10 in. under a dead load of 40 
tons. The designing load per pile being 
50 tons, extra piles to an amount equal- 
ling 50% of the original number were 
ordered driven. 

In making the group test, certain piles 
in the group were not loaded and ar- 
rangements were madé to observe their 
vertical movements as well as that of the 
loaded piles. Under a load of 30 tons 
per loaded pile, producing an average 
sinking of less than 1 in., the unloaded 
piles, though sinking during the period 
of loading, rose 0.2 in. on the average 
after the maximum load had been main- 
tained for a time. This indicating a 
practically incompressible and perfectly 
plastic medium, the possibility of relying 
upon soil compaction to carry the pier 
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loads was considered slight. Further- 
more, level readings taken over the whole 
area of the excavation were the basis of 
a calculation showing that the volume of 
the clay forced upward was practically 
equa! to the volume of the driven piles. 

The maximum horizontal component of 
the arch thrust is 80 tons per lineal foot 
width of pier at Piers 6 and 9. Small 
piers to the same bearing strata which 
were expected to carry the piling might 
have carried the vertical load of pier and 
arch but, supported only by the clay 
above described, would undoubtedly have 
tipped unger the moment caused by the 
arch thrust. Greater depth and an ade- 
quate reinforcement to afford stiffness 
made the estimated cost excessive. 

The design finally adopted is shown in 
plan and section in Fig. 4. By this ex- 
pedient the incompressible and plastic 
clay is confined to such a depth that the 
weight of the overburden partially re- 
stores equilibrium and prevents flowing 
as well as providing a sufficient pro- 
jected area to absorb the horizontal 
thrust. 

Level readings on the piers before and 
after striking the centering of the main 
arches indicate that in the case of Pier 
9, which has no piling in the footings, as 
well as in the case of Pier 6, the ob- 
served settlements were practically verti- 
cal and but a few thousandths of a foot. 

The piers were filled with the earth 
taken from the excavations, thoroughly 
wet down and rammed to obtain a den- 
sity of 100 lb. per cu.ft. The weight so 
secured was used in designing to bring 
the resultant thrust vector as near the 
transverse central vertical plane as pos- 
sible. Though securing the desired 
object, this extreme care resulted in the 
formation of minute vertical cracks in 
the exterior walls of Piers 6 and 9, which 
in no way affect the stability of the 
piers, since the walls so cracked are not 
essential to the stability, serving pri- 
marily to confine the clay filling. 

The careful provisions made to drain 
the piers proved of no value. The tile 
were probably displaced during the filling 
of the piers, or became clogged by clay 
being forced through the butt joints. 

CENTERING — The centering for the 
south 140 ft. (Fig. 9) arch rests upon 
pine piles of 12 in.. butt driven to re- 
fusal. These are uniformly 10 ft. on 
centers for the full width of the arch. 
At elev. 65 they are capped with 4x10-in. 
sticks extendi.g across the arch. Sway 
bracing consists of 2x10-in. planks nailed 
to the piling. 

This construction is typical, though 
necessarily modified for the two remain- 
ing arches on account of the track cross- 
ings. (Fig. 10.) In these instances con- 
crete slabs were cast at the ground level, 
on either side of* the main tracks and 
supported sills which in turn supported 
on wedges a pine sill of 14x14-in. tim- 
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ber. Vertical timbers of the same sec- 
tion and 17 ft. long rested upon these 
sills and carried at their tops the cen- 
tering which spanned the tracks on 18-in. 
70-Ib. I-beams. 

Referring to the typical construction, a 
stringer of 4x8-in. section transferred to 
the weight of centering and arch to the 
sills through oak wedges. The vertical 
members of the movable centering were 
4x4 in. in section, capped by 6x6-in. 
stringers parallel to lower stringers and 
sills, and braced with 2x6-in. planks. The 
lower arch form rested upon joists of 
2-in. planks 18 in. on centers cut to the 
exact shape of the arch and notched to 
fit the top stringers. The arch forms 
proper were 2x4-in. pieces. 

As mentioned above, the contract 
allowed the main arches to be cast for 
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end rested upon the lower reinforcing 
system and served to maintain the upper 
system in position. 

To prevent excessive shrinkage that ob- 
tains when spans of the dimensions of 
these are cast in one continuous opera- 
tion, the arches were broken into 
voussoirs of approximately 20 ft. The 
keys were not cast until the last con- 
crete of the voussoirs was 10 days old. 
This procedure is especially necessary 
when the rise is small in comparison to 
the span, as in this instance. 

The unusually close spacing of the re- 
inforcement demanded a special method 
of damming the conerete at voussoir 
points. . Bulkheads were constructed of 
vertical sticks of pine, 3x2 in. in section 
and of a length about 4 in. greater than 
the thickness of the arch ring. These 
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half their width. Advantage was taken 
of this on the central and south lateral 
arches. The centering for the © north 
lateral was raised last, and, to avoid loss 
of time, was built for the full width, since 
concreting had been practically finished 
on the other arches before this was 
poured. 

As soon as the arch form was in posi- 
tion, the lower system of reinforcement 
was placed. Bars were spliced at spring 
stubs and intermediate points with No. 
20 gage bale wire, and rested upon 
prisms of 1:3 mortar, 2 in. high, spaced 
approximately every 10 ft.. along the 
length of each bar. Short lengths of 
No. 20 wire were insetted in the prisms 
when they were cast and served to secure 
them to the bars. Bars forked at each 
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were nailed to horizontal strips of the 
same section and were covered with 8-oz. 
canvas duck. The sticks passed between 
the reinforcing bars, serving to space and 
support them. These were removed after 
the concrete of the voussoirs had hard- 
ened and were used again on the second 
half. 

The upper surfaces of the arch rings of 
both the main and secondary systems 
were kept wet by constant sprinkling for 
a period of two weeks. 

To compensate for the settlement of 
the arch forms due to the weight of 
green concrete and to the elastic defor- 
mation of the arch on striking centers, 
the keys were established at varying 
greater heights above that desired in the 
finished structure. This camber or super- 
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elevation amounted to about 2 in., and 
striking centers all arches settled to y 
within % in. of the desired position. 
Three weeks after the last key h 
been poured, every other wedge suppuo: 
ing the movable false work was “eas 
up.” It is believed that this proced::: 
in bringing a slight strain upon the co: 
crete while in a green condition, allo, 
the arch a period of adjustment befo: 
the final strain of complete release. 
Eight cylindrical concrete specimen: 
16 in. long and 8 in. in diameter, we: 
cast from the concrete gojng into t! 
keys of the east half, which were poured 
Aug. 14, 1911. Twenty-eight days late: 
three were capped with truly paralle 
caps of plaster of paris and broken 
These cylinders were left in their cast- 
iron molds in order to parallel as far as 
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possible the conditions surrounding the 
drying of the concrete in the work. These 
developed a strength of 2143 Ib, + 160 
Ib. per sq.in. 

The eastern halves of the arch rings 
were therefore considered to be in a con- 
dition warranting the final striking of the 
centers. This was done Sept. 12, 1911, 
the oldest concrete being in the main 
span and 72 days olf and the greenest 
being in the keys of the north lateral and 
29 days eld. 

The wedges supporting the movable 
falsework were of oak, 2 ft. long and 
tapered 1 in 12 from a maximum section 
of 4x10 in. In driving these out with 10- 
Ib. sledges about 40% were broken. 

Operations were commenced simulta- 
neously on the wedges of the three 
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arches, a force of 13 men being em- 
ployed. The wedges were knocked loose 
ind them replaced by hand. This pro- 
cedure was followed, so that rollers 
night be inserted upon which the center- 
ing was to be moved to the west. 
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furnished visible evidence of the tem- 
perature length changes of concrete. 
Though no cracks were observed in the 
arches, the centering of the north 140-ft. 
arch was appreciably warped and the 
vertical posts carrying the centering of 
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Fic. 7. DESIGN OF SMALL ARCHES 


Level readings taken upon keys and 
footings to detect any movement. The 
fear that the action of the spans over 
one-half of the pier width might cause a 
rotation of Piers 6 and 9, though ex- 
pressed, was not justified. A settlement 
of 0.001 of a foot was observed in Pier 6 
at the southeast corner, and Pier 9 gave 
indications of a vertical downward motion 
of 0.012 of a foot. These displacements 
seemed truly normal to a horizontal plane 
in all cases. 

The operation of striking centers occu- 
pied 3% hours. On the following day 
the rollers were placed and the transfer- 
ence by block and tackle was accom- 
plished in about one hour for each span. 

The vertical faces of the east halves of 
the arches adjoining the halves about to 
be cast were given three coats of a heavy 
asphaltic cement to allow of the inde- 
pendent settlement of the newer halves. 

Construction of the spandrel columns 
and floor system of the east half was 
commenced before centers were struck. 

No especial difference was noticed in 
th construction of the second half. The 
season being well advanced by this time, 
the centering was kept in place for a 
longer period. Standard test pieces to 
the number of 40 were made from the 
concrete going into voussoirs and keys. 
Six of these specimens showed an ulti- 
mate strength of 1760 Ib. per sq.in., 383 
Ib. less than the specimens made from 
the concrete of the east half. This was 
undoubtedly due to the lower average 
temperatures prevailing. That a similar 
difference exists in the moduli of elas- 
ticity seems improbable, since the key 
displacements were practically identical. 
This point would seem worthy of further 
investigation. 

On account of the lower temperatures 
obtaining during the construction of the 
west half of the main arch system, the 
centering was maintained in position as 
long as possible. A temperature below 
35° F. prevailed for several days and 


the 170-ft. arch over the tracks were 
forced into their mud sills about 34 in. 
MICROMETER READINGS—On the south 
lateral and main arch of the west half an 
attempt was made to estimate the unit 
stressing of the steel. Certain bars were 
marked weighed and measured and a 
piece 2% in. long taken from each for a 
more accurate determination of the effec- 
tive area. The marked bars were placed 
at prearranged points in the reinforce- 
ment system and drilled for gaging with 
an 8-in. Berry strain gage equipped with 
a micrometer head reading to 0.0001 
in. and a telephone head receiver. 
Though readings were recorded to the 
nearest 0.00002 in., the order of accuracy 
was only slightly better than 8 in 100,000, 
which corresponds to a unit stressing of 
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terminations of this last value from the 
concrete specimens mentioned above will 
at least serve to establish the worth of 
experimental investigations of this char- 
acter. 

The readings taken thus far seem to 
indicate that while the program followed 
in concreting the arches, viz., voussoirs 
and keys, has certain advantages such as 
preventing cracks and making continuous 
concreting unnecessary, it should be 
modified in one of two ways. Either all 
bars should be lap spliced at the keys to 
allow for the inevitable length changes 
due to the drying out of the concrete, or 
the moisture content of the concrete 
should be so controlled by sprinkling or 
other methods that the state of strain in 
the exposed reinforcement of the keys 
would be identical in the upper and lower 
systems and would correspond as far as 
possible with that in the voussoirs. 

Calculations based on the initial strain 
gage readings and those just previous to 
the casting of the keys indicate a maxi- 
mum compressive stress in one case of 
about 10,000 Ib. per sq.in. in the upper 
system, and a maximum tensile stress at 
the same point of about 300 Ib. per sq.in. 
in the lower system, due undoubtedly to 
the swelling of the extrados concrete 
from constant sprinkling and to the slow 
drying out of the intrados concrete, 
respectively. 

APPROACHES—No difficulty worthy of 
mention was encountered in the construc- 
tion of the footings and piers of the 
secondary or approach arch system nor 
of the retaining wall of the filled ap- 
proaches, though a greater depth of foot- 
ings was ordered on account of the un- 
satisfactory soil conditions encountered at 
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Fic. 8. DESIGN OF RETAINING WALLS OF APPROACHES 


about 300 lb. Correcting the areas of the 
bars by means of comparative readings be- 
tween the short specimens and aturned bar 
of known section will give data by which 
the position of the center of compression 
may be determined with the accuracy 
possible under the assumption that the 
modulus of elasticity of the concrete does 
not vary from extrados to intrados. De- 


the elevation to which they were originally 
designed to be carried. 

Two types of centering were used on 
the approach arches, viz., steel and wood. 
The steel centering was employed by 
the contractor for purely experimental 
reasons, the desire being to compare its 
economy with that of centering made on 
the site of the work by the carpenters. 
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Both types were supported at the 
spring by timber caps resting upon piles 
which were carried on the footing slabs 
of the various piers. In addition, the 
timber centerings were supported at their 
centers on 4x4-in. sticks resting upon 
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In placing the steel in these retaining 
walls certain horizontal bars at two clos- 
ing diaphragms on the west side of the 
approach were accidentally left out. 
After the cells had been filled with clay 
and tamped, the inner and outer walls 
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ings are extremely severe. The 
surfaces have been broken by ho 
tal V-shaped scorings to reduce 
prominence of wind which is almos 
possible to avoid in vertical surfa 
large area. The day’s work was 


Fic. 9. 140-FT. ARCH 


Fic. 10. 170-FT. ARCH 


Fics. 9-10. ViEw oF Two ARCHES UNDER CONSTRUCTION 


mud sills at the surface of the ground. 
While the steel centering of a clear span 
might have proven more economical over 
water, under the conditions present in 
this structure the timber centering proved 
more economical even if the lower first 
cost were not considered. This was 


began to separate. The filling was re- 
moved, the walls jacked together and 1-in. 
bolts bearing upon iron plates were in- 
serted and cemented in. 

DECORATION—As mentioned above, the 
architectural treatment was maintained 
as near the plane of strict simplicity as 


Fic. 11. CoNcrete DisTRIBUTION SYSTEM FOR PIER 9 


mainly due to the greater ease of 
handling. 

The filled approach retaining walls 
were cast in 56-ft. sections, the distance 
between the label piers, at which points 
were located the expansion joints. 


possible while still maintaining an effect 
of attention to details and a consideration 
for mass and for light and shade. 
Beyond the pylons at either end and 
the lamp posts, ornamentation has been 
practically eliminated. The hand rail- 


pected to terminate at those points, hiding 
to a great extent the joints so formed. 
Large panels and certain small details 
were bush-hammered. All piers, copings, 
hand railings and arch faces were rubbed 
with carborundum stones and washed 
with cement paste. 


CONTRACTOR’S PLANT 


The contractor’s main plant was situ- 
ated just east of Pier 8. The blacksmith’s 
shop and store room were located north 
of the concreting plant, the cement stor- 
age being adjacent and just south of this 
last. 

Material was delivered in bottom dump 
cars which were switched upon a timber 
trestle 6 ft. above the elevation of the 
main tracks. The discharged material 
fell into various bins beneath this trestle 
and could be drawn at will through slides 
onto the feeding belt which carried the 
full length of those bins and up to small 
Storage bins in the tower. 

At the ground level the mixer was situ- 
ated. This was a 13-ft. mixer, fed from 
small storage bins in the tower above. 
Enough material was carried in these 
small bins to allow of alternately filling 
the sand and gravel bins from the in- 
clined belt running under the main bins. 

Concrete discharged from the mixer 
was elevated above the ievel of the dis- 
tributing tramways and dumped into '.- 
yd. side-discharge cars running on indus- 
trial tracks. : 

The main tramway was located on the 
east of the viaduct and at the elevation 
of the spring. This extended to the end 
of the south approach and northward t 
Swan Ave. All footing and much of the 
retaining-wall concrete was deposited 
from this and its temporary extensions. 
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A second plant, consisting of a 10-ft. 
mixer and tower, was located at Swan 
Ave. at the north and served this section 
of the work. 

An experimental secondary hoisting 
tower was erected at Pier 9, from which 
the concrete for this pier was deposited 
through a system of chutes and a central 
hopper. It is understood that this was 
not practical nor economical. 

When the elevation of the construction 
reached the horizontal pier diaghragms, 
a second system of tramways was erected 
at an elevation allowing the balance of 
concrete to be deposited directly from the 
cars. All arch-ring concrete -was trans- 
ported on this system. 


ENGINEERING NEWS 


Hand railing of the approaches was 
cast in sections on the ground. Railing 
over the arches was cast on the floor sys- 
tem adjoining. After adequate hardening, 
the sections were hoisted into place by 
derrick and lined up between the posts 
cast in place over the label piers and 
similar architectural points. They were 
then capped in place. 


PERSONNEL 


The designing and direction were car- 
ried out in the Bridge Division of Street 
Department, J. C. Travilla, Commis- 
sioner; O. W. Childs was Bridge Engi- 
neer during the design and construction 
of the main part of the work; A. C. 
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Janni is responsible not only for the de- 
sign and calculation, but also for the 
changed footing scheme, minor changes 
and details and also for the direction and 
inspection of work during construction. 
The decorative treatment of the struc- 
ture was at first attempted in the office 
of the City Bridge Engineer, but was 
later turned over to Prof. A. L. Mann, of 
Washington University, as Consulting 
Architect, and the main decorative 
treatment is due to him. The W. P. Car- 
michael Construction Co. was the con- 
tractor. The author desires to express 
his thanks to Mr. Janni for invaluable aid 
and suggestions during the writing of this 
article. 








Electric Furnace Steel for Rails 


The Electric Furnace as a 
Means of Producing Im- 
proved Steel 


By W. R. WALKER* 


In the manufacture of steel by either 
the bessemer or openhearth process, it is 
very difficult to remove the last traces of 
oxygen. In the basic bessemer process, 
the overblown metal, which is an extreme 
case of oxidation, contains only 0.06% 
oxygen. Oxygen in combination with car- 
bon (carbon monoxide), silicon, iron, 
aluminum and manganese, and also the 
combinations of silicates with these 
oxides, are very deleterious in steel. 

My investigations lead me to believe 
that in the manufacture of steel for the 
so called heavy products and steel that is 
produced in large quantities, a combina- 
tion of either the acid or basic bessemer 
converter, and-the electric furnace will 
take a very prominent place. With this 
combination it is possible to produce 
steel extremely low in oxygen and other 
impurities at a cost that will not be pro- 
hibitive. 

At the present time there are over 70 
electric furnaces of various types pro- 
ducing electric steel in Europe and 
America. These range in capacity from 
1 to 15 tons. There is now under con- 
struction in Germany a furnace of 25 
tons capacity. A number of these fur- 
naces afe competing successfully with 
crucibles in the manufacture of very 
high grade steel. 

Generally speaking, electric furnaces 
may be divided into two groups: (1) in- 
duction furnaces, in which the heat is 
supplied by a current induced in the 
bath; (2) are furnaces, in which the arc 
is struck, either between an electrode and 
the metal in the bath, or between two or 
more electrodes so as to heat the metal 
only by radiation from the arc. 


*Assistant to the President, U. S. Steel 
Cp retion. 71 Broadway, New York 


One session of the recent meet- 
ing of the American Iron and 
Steel Institute was largely given 
up to a discussion of electric- 
furnace steel for railways. The 
most important paper was by W. 
K. Walker, a chemist whose life 
has been largely spent in the 
steel industry and who is now in 
charge of the development of 
metallurgical processes for the 
U. S. Steel Corporation. The 
most important discussion was 
by P. W. Robinson, Vice-Presi- 
dent of the Illinois Steel Co. 
Their remarks are reprinted in 
part here. 





In operating the electric furnace at the 
present time, the most prominent methods 
or combinations are as follows: 

(1) Oxidation of silicon, carbon and 
manganese in an acid-lined bessemer 
converter and removing the phosphorus 
in the basic-lined electric furnace with 
an oxidizing slag and then recarburizing 
and with the aid of manganese and car- 
bon and a new reducing slag removing 
oxygen and sulphur and dead melting as 
in the crucible process. 

(2) Removal of silicon, carbon, manga- 
nese and phosphorus in a basic-lined bes- 
semer converter and further removing 
phosphorus (if desired) in the basic-lined 
electric furnace with an oxidizing slag, 
and then with the aid of manganese and 
carbon and a new reducing slag remov- 
ing oxygen and sulphur and dead melting 
as in the crucible process. 

(3) Removal of silicon, carbon, manga- 
nese and phosphorus in the basic open- 
hearth furnace and then recarburizing 
and in the basic-lined electric furnace 
with the aid of manganese and carbon 
and a new reducing slag removing oxygen 
and sulphur and dead melting as in the 
crucible process. 

(4) Melting of cold scrap of inferior 





quality in a basic-lined electric furnace; 
removing phosphorus with an oxidizing 
slag and then recarburizing and with the 
aid of manganese and carbon and with a 
new reducing slag removing oxygen and 
sulphur and dead melting as in the cruci- 
ble process. 

(5) Melting high-grade materials in 
the electric furnace and dead melting as 
in the crucible process. 

The phosphorus is removed in the 
basic electric furnace in the same manner 
as in the basic openhearth furnace—that 
is, by the use of lime and oxide of iron 
—and the resulting slag containing the 
phosphorus is removed and a new slag 
formed consisting of burnt lime and fluor 
spar; when the slag is melted, coke dust 
is added, which, coming in contact with 
the lime in the slag and the electric arc, 
produces carbide of calcium. The free 
carbon and possibly the carbide of 
calcium in the slag, with the aid of car- 
bon and manganese in the bath, eliminate 
the oxygen from the steel. 

As compared with the bessemer and 
basic openhearth process, the electric has 
the following advantages: (1) The more 
complete removal of oxygen; (2) the ab- 
sence of oxides caused by the additions, 
such as silicon, manganese, etc.; (3) the 
production of electric-steel ingots of eight 
tons in weight and smaller that are practi- 
cally free from segregation; (4) reduc- 
tion of sulphur to 0.005%, if desired; (5) 
feduction of phosphorus to 0.005%, as in 
the basic openhearth process, but with 
the complete removal of oxygen. 

As evidence of the reducing properties 
of the slag in the basic electric furnace, 
it has been found that if oxide of manga- 
nese and oxide of iron are thrown on the 
molten slag, the oxides are reduced to 
the metallic state and the reduced metal 
goes into the bath. Blown metal from the 
acid bessemer converter, containing only 
0.10% to 0.20% manganese, has been 
completely deoxidized in the electric fur- 
nace without addition of manganese or 
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aluminum, the usual amount of silicon 

being added in the steel ladle. Rails 

made from this steel are now in service. 

The composition of one heat of this steel 

is as follows: 

Per Cent. 
0.55 
0.13 
0.017 


0.19 
0.022 


Carbon. 

SIN  . ws 'b.c' oa 6 den oe 
Sulvhur... 

Silicon 

Phosphorus 

These rails are comparatively soft, but 
are showing superior wearing qualities 
compared with the bessemer rails in the 
same track and under the same service 
conditions. 

Electric-steel ingots crack much less 
in rolling than either bessemer or basic 
openhearth steel. Cold electric-steel in- 
gots when heated and rolled into rails, 
roll extremely well. 

At the present time there are approxi- 
mately 5600 tons of standard electric- 


steel rails in service in the United States. . 


These rails have been in the track about 
two years. During the past winter some 
of these rails have been subjected to very 
low temperatures—in some cases as low 
as —52° F., and are being exposed to all 
possible conditions of severe service. It 
is too early to state much about the wear- 
ing qualities of these rails, but from 
present indications it would appear that 
rails made by the basic electric process 
can be made somewhat softer than by 
either the bessemer or basic openhearth 
process and still show highly satisfactory 
wearing qualities. Up to the present 
time we have not heard of any basic 
electric rails in use in this:country being 
broken in service. 

For experimental purposes, I have had 
made a small tonnage of electric-steel 
rails, which have varied in analysis as 
follows: 


Per Cent. 


0.50 to 0.75 
0.13 to 0.80 
0.10 to 0.40 
0.02 to 0.06 


Manganesc.... 
Silicon.... ‘ ; 
Phosphorus....... . 

On account of the wide variation in the 
chemical composition of this steel, it 
would be difficult, without going into con- 
siderable detail, to discuss the physical 
properties of these rails. It might be 
stated, however, that electric steel of a 
given tensile strength has a slightly 
greater amount of elongation than basic 
openhearth steel and that electric steel is 
somewhat denser than basic openhearth 
or bessemer steel. 

With the electric furnace, it is possible 
to produce steel, which when magnified 
one thousand diameters, shows no oxides 
or slag inclosures. 

As high-grade electric steel can be pro- 
duced at a lower cost than crucible steel, 
there has been a gradual increase in the 
production of electric steel for certain 
purposes where crucible steel was form- 
erly employed and where it has been 
demonstrated electric steel can be suc- 
cessfully used. This increased produc- 
tion has not been so marked where the 


ENGINEERING NEWS 


object has been the improvement of steel 
entering into products manufactured in 
large quantities where the expense in- 
volved for experimental work is very 
great and where of necessity it takes sev- 
eral years to demonstrate if rails and 
other products made by the electric 
process are superior to those made by 
either the bessemer or openhearth proc- 
ess. From present indications, it would 
seem probable that there will be a de- 
cided increase in the production of elec- 
tric steel for these products in the near 
future. 


Electric Furnace Experience 
at South Chicago 
By T. W. RoBinson* 


Three years ago the 15-ton. basic-lined 
Heroult furnace erected at the South 
Chicago works of the Illinois Steel Co. 
made its first heat. It.was then the 
largest electric furnace in existence and 
as yet none of greater capacity has been 
put into actual operation, although there 
are a few 20- to 25-ton furnaces under 
construction in Europe. 

Our purpose was to demonstrate whether 
it was feasible to successfully operate a 
large electric furnace and make electric 
steel in large tonnages. At the time the 
South Chicago furnace was started, the 
electric furnaces used in the manufacture 
of steel here and abroad were small, run- 
ning from a ton or less to five tons in 
capacity. The aim abroad was largely 
to find a process cheaper than the cruci- 
ble. Our aim was to command a su- 
perior steel, and if possible at a cost that 
would permit of its use in such products 
as rails. 

Our mechanical, metallurgical and other 
problems proved many, and our experi- 
ence soon demonstrated that the con- 
ditions surrounding the successful opera- 
tion of a large electric furnace were in 
many respects entirely different from 
those involved in the use of smaller units. 
For example, the demands of a 15-ton 
electric furnace proved to be far in ad- 
vance of the art of manufacturing elec- 
trodes. Our necessities represented a re- 
quirement that the electrode manu- 
facturers of America and Europe had not 
been called upon to meet, and it took 
much time and money before there was 
finally secured the 20-in. round amor- 
phous carbon electrode now being used. 

While in the application of the elec- 
tric furnace to the metallurgy of steel 
there is usually embodied the preliminary 
removal of impurities by oxidation, the 
thermal and chemical conditions that ob- 
tain are unusually favorable to the final 
purification of the metal. Although it 
has proved perfectly feasible to make 
steel of superior quality from even low- 
grade cold material, the usual practice at 


*Illinois Steel Co., South Chicago, Il. 
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South Chicago is to refine in the ele 
furnace full-blown metal from the be 
mer converter. 

While the electric furnace at Sou; 
Chicago has probably operated on 
greater variety of products than 
other furnace in the world, espe 
attention has been given to the prod, 
tion of electric steel for rails. The r 
sults have been most promising. 

The steel, in teeming, lies much mo: 
quietly than is ordinarily the case wi: 
openhearth or bessemer. The ing: 
when split show a very solid metal, wi: 
a remarkable freedom from blowhok 
The pipe, unless filled, is as deep as with 
openhearth or bessemer steel. Segreea- 
tion is at a minimum, and the steel! is 
exceptionally homogeneous. Chemically 
speaking, almost any result within rea- 
sonable limits can be obtained. Physi- 
cally, the metal is more dense than either 
openhearth or bessemer. In its ultimate 
strength and elongation for the same car- 
bon, there is but little difference between 
electric and openhearth steel in the 
higher carbons. In the lower carbons, 
electric steel has a tendency to a higher 
tensile strength and a possibly somewhat 
lower elongation. 

Many etched sections of rails indicate 
that the steel from the electric furnace is 
peculiarly uniform in structure, and it 
appears to be exceptionally free from 
oxide and slag inclosures as partially 
determined by microscopic examination. 
In faet, such superiority as electric steel 
may have, probably largely lies in its 
relative freedom from oxygen. 

How much there may be in the theory 
advanced by some that the characteristics 
of electric steel are partially due to the 
influence of the peculiar thermal con- 
ditions upon its molecular structure, I 
cannot say. Certain indications, however, 
point to there being more in this hy- 
pothesis than is generally recognized. 

We have, thus far, received no report 
of any breakage from the 5600 tons of 
standard rails that we have shipped. 
Some of these rails have been in track 
for two and a half years or more. Some 
of the first rails that we produced were 
intentionally made upon the soft side, 
running as low as 0.55% in carbon. Our 
later electric rails, of which the labora- 
tory results would indicate a relatively 
better wearing quality, have been made 
ten or more points higher in carbon. 

On account of the comparatively short 
time that the electric rail has been in ser- 
vice, any statement in respect to its com- 
parative quality is open to question. Of 
course, the final verdict on the merits of 
any steel must be in that metallurgical 
court of last resort—result in service. 
But whatever may be the verdict, Ameri- 
can steel practice and the public must be 
the gainers from the extensive work that 
has been done in the endeavor to produce, 
through the electric furnace, a rail of su- 
perior quality. 
































































Safe Dam Construction in 
New York 


Sir—Your editorial in your issue of 
June 7 on the design of small dams is 
interesting. The Conservation Law was 
passed in order that the people living 
down-stream from dams might have the 
protection of the state. This protection 
the Conservation Commission is exercis- 
ing every effort to give them. You are 
entirely correct in emphasizing the ab- 
sence of competent design and inspec- 
tion which has characterized these struc- 
tures in the past. We are trying to cor- 
rect this bad state of affairs by requiring 
the owner to submit plans and specifica- 
tions which warrant our approval before 
he may begin the work of construction. 

In order that we may have knowledge 
of projected dams we have notified the 
Supervisor of every town in the state of 
the provisions of the law. Our game pro- 
tectors, forest rangers and fire wardens 
are all ordered to report to this Commis- 
sion the beginning of any structure in 
any stream of the state. In addition to 
this, the newspapers of the entire state 
are carefully searched for items of this 
nature. The Commission started out 
nearly a year ago on the theory that no 
insecure dam shall be built in the State 
of New York if it is possible to prevent it. 

Existing dams, especially the older 
ones, are a more difficult problem; but 
our principal anxiety comes not from the 
timber dams, so numerous in the northern 
counties, but from the so called concrete 
dams, which, as you state, have been 
erected regardless of theory or practice. 

CONSERVATION COMMISSION, 
By JOHN D. Moore, 
Commissioner. 
Albany, June 13, 1912. 


More Primitive Ferryboats 


Sir—The article by C. E. Chappell on 
“A Ferryboat Propelled by the Current,” 
in your issue of May 30, 1912, was 
especially interesting to the writer be- 
cause his grandfather operated a ferry of 
this type over the Cedar River, in Iowa, 
some 40 to 60 years ago. In this older 
form the ferry was attached by means of 
a trolley or sheave to a cable supported 
on short towers on the banks, the ferry 
crossing the stream on a line parallel to 
the cable instead of in the arc of a circle 
#s in the Clarksville ferry. The method 
of changing the angle of the boat to the 
current was the same. It had the advan- 
tage of a lower cost of construction and 
the possibility of placing the ferry land- 
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Letters to the Editor 


ing wherever desired with less difficulty. 
Of course, it could not be used on a 
navigable stream. 

Another type of ferry which would 
seem to fulfill the conditions of good 
engineering practice given, viz., “the art 
of directing the great sources of power 
in Nature to the use and convenience of 
man” is one used in the Philippines. The 
equipment consists of a bamboo raft, a 
“carabao” or water buffalo (bos bubalus) 
and a Filipino. The motive power, the 
carabao, is “direct connected” to the raft 
by means of his tail and a strong pair of 
arms belonging to the Filipino who sits on 
the edge of the raft. When the raft is 
loaded the carabao strikes out for the op- 
posite shore of the stream. 

R. C. HARDMAN. 

Fort Huachuca, Ariz., June 10, 1912. 


aa 


The Defense of Mr. C. G. 
Elliott 


Sir—Much space has been given to let- 
ters and editorials in connection with the 
dismissal of C. G. Elliott from the office 
of Chief of Drainage Investigations. It 
seems to me that the tone of these letters 
and resolutions is wrong, and that if in- 
stead of demanding that he be exoner- 
ated they would put the demand in the 
form of a petition for a complete investi- 
gation, it would be much more apt to re- 
ceive recognition. 

W. C. HAMMatrT. 

Room 802, Hearst Blidg., 

San Francisco, Calif., June 12, 1912. 


[An investigation has just been con- 
Oluded by the House Committee on Ex- 
penditures in the Department of Agricul- 
ture, of which Hon. Ralph W. Moss is 
Chairman. While all the matters in con- 
nection with the case have not been taken 
up, the investigation has proceeded far 
enough to bring ‘out testimony showing 
conclusively Mr. Elliott’s innocence of 
any wrongdoing.—Ebp.] 


Anti-Creeping Devices for 
Railway Track 


Sir—Can you oblige me with informa- 
tion as to an efficient device for stopping 
the creeping of rails in railway track? I 
have a place where the creep has ex- 
tended to 5 ft.; but only one rail moves, 
the other remaining stationary. I hear 
there is a device used in America which 
consists of a pair of loose fish-plates; 
this permits the rail to expand and con- 
tract due to changes of temperature, but 
when a load comes on the joint the fish- 


plates, or splice bars, grip the rail tightly. 
In this case the rail is anchored at the 
middle to a tie. This device seems to be 
correct in principle. I do not think any 
device fixing the rail at the joint or de- 
pending on the ties for anchorage would 
meet the conditions of the particular 
place mentioned. 
C. B. Barrie, 

Executive Engineer, Northwestern Ry. 

Bhatinda, India. 


[Present practice in this country is to 
rely mainly upon devices which grip the 
rail tightly and bear against the sides of 
the ties, the number of devices per rail 
depending upon the severity of the con- 
ditions of creeping. In this way the ties 
and the mass of ballast between them 
serve as a horizontal anchorage to resist 
any tendency of the rail to creep. Where 
the pressure is severe, blocks may be fit- 
ted tightly between the ties, near their 
ends. In some forms, the anti-creeper or 
anchor is secured to the rail flange by a 
bolted clamp. The tendency is to avoid 
bolts, however, as the clamp is likely to 
work loose. In the more commonly used 
anchors, the anchor is held securely upon 
the rail flange by a taper key or wedge, or 
by a cam action obtained by fitting the 
anchor slightly diagonal to the line of 
rail, so that any longitudinal pressure of 
the rail only makes the jaws grip the 
flange more tightly. The lower part of 
the device, of course, bears against the 
side of the tie. 

A device of a different type and less 
extensively used is a tie-plate designed 
to grip the rail base. In one form, the 
tie-plate has at one side of the rail seat 
a shoulder against which the rail base or 
flange fits, and at the other side is a hole 
for a wedge-shaped spike, which bears 
against the opposite side of the flange. 
It is claimed that by driving down these 
wedges the rail is gripped so tightly (at 
each tie) that it cannot slip longitudinally. 
The wedge-spike is independent of and 
additional to the ordinary spikes for 
securing the rail to the tie. 

In an older type of anchor, two short 
pieces of angle bar are secured to the 
middle of each rail with a single bolt, and 
are spiked to the tie; the spike fits a 
notch or hole in the flange of the bar and 
thus receives any end thrust from the 
rail. Butsextra bolt holes in the rail are 
objectionable, and if the spike works 
loose in the tie the rail may shift. 
the rail anchored at the middle, it is free 
to expand and contract toward either end, 
assuming that a proper joint spacing is 
maintained. This avoids the cumulative 
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effect of rails crowding against one an- 
other in a certain direction. An early 
practice was to drive spikes in notches in 
the splice bars or against the ends of 
the bars to resist creeping, but this is 
objectionable and is far less effective 
than holding the rail at a point (or 
points) between the joints. 

With the general increase in wheel 
loads and traffic, disproportionate to the 
strengthening of the track structure, the 
creeping of track becomes increasingly 
evident. That this is the case is indicated 
by the very extensive use of rail anchors, 
which are now almost as common a form 
of track appliance as tie-plates and joint 
devices. Several rail-anchors are on the 
market and they are used in very large 
guantities, since their cost is well war- 
ranted by the improvement in the track 
conditions, and the saving of time and 
expense in maintaining track or restoring 
it to its proper conditions. In addition 
to preventing creeping on open track they 
prevent the movement at switches, grade 
crossings, etc., where such movement 
would cause considerable distortion of 
the track. 

In very exceptional cases, where the 
longitudinal pressure is such as to make 
it impracticable or undesirauie to attempt 
to resist it or to hold the rails (since this 
might result in buckling and distorting 
the track), a device is used resembling 
a split switch. The point or taper rail 
forms the end of the fixed rail, so that 
the creeping rail approaches it. The end 
of the creeping rail is laid against the 
outer side of the taper rail, but not fast- 
ened to it, so that it can move freely. 
For security the taper rail is attached to 
a plate on the ties and is bolted to a 
guard rail on the inside of the track, 
leaving a throat or passage for the 
flanges of wheels.—EbiTor. ] 


Can an Impermeable Core be 
Used in Mississippi Levees? 


Sir—The editorial in your issue of May 
23, under the heading “What is the 
remedy for Mississippi Floods?” will be 
of interest to all your readers who live 
behind the Mississippi levees. More 
especially will this be the case, because 
the subject of the levees themselves is 
so seldom discussed in the engineering 
journals. 

Your conclusion that earth embank- 
ments are the only kind to be considered 
in the attempt to restrain the Mississippi, 
will probably be concurred in by all who 
have experience in building and main- 
taining these dikes. 

It is not impossible, however, that a 
correct engineering solution of the prob- 
blem will call for the use in a small way, 
of some other material in conjunction 
with the earth embankments. 

Any man of common sense can build a 
levee large enough and high enough to 
hold the flood if he is given unlimited 
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means, but the engineer, in this as in 
other work, must not use more material 
or create greater expense than is neces- 
sary to properly insure the purpose of 
the work. 

The earth levees as now existing are 
in some places wonderfully assuring and 
in other places woefully fear inspiring. 

For some years the writer had charge 
of a line of levees in southern Louisiana. 
Included in this line were stretches of 
levees whose sections were very meager 
and whose crowns were only wide enough 
for a foot path. In addition certain of 
these stretches had to be raised 2 ft. in 
flood time. Despite these untoward con- 
ditions, these levees presented no ap- 
pearance of probable failure, and caused 
no concern whatever. Their appearance 
of safety and their freedom from failure 
arose from the fact that no water seeped 
through from the river. They remained 
dry. 

Also included in the line were stretches 
of levees whose sections accorded more 
with modern practice. Their crowns were 
well above high water and were 6 to 8 
ft. broad. Although these latter levees 
were subject to no greater head than the 
former, some of them caused the great- 
est concern to the whole community. 
Their weakness arose from the fact that 
they became soaked from water which 
seeped through from the river, with the 
result that there was constant danger of 
sloughing. Anyone who has had charge 
of levees in high water could cite in- 
stances exactly similar to the above. 

The point to be observed is that if the 
levees can be kept from becoming soaked 
by seepage, a surprisingly small section 
will withstand the pressure of the water. 
Seepage occurs from several causes. At 
times the earth which must be used is of 
a class that is more than normally per- 
meable. In such cases it is of the high- 
est importance that that method of con- 
struction be used which will best compact 
the material. -Sometimes when a previ- 
ously existing levee is raised and en- 
larged, the new work is not properly 
joined to the old, and the seepage takes 
place at the level of the original crown. 
Any carelessness in construction natu- 
tally makes seepage likely. 

There are two other causes of water 
passing through and under the levees 
which are serious, and these seem to call 
for the assistance of some other material 
than earth. Frequently water passes en- 
tirely under the levees and bursts out at 
quite a distance in the rear. 

The writer does not know for certain 
the cause or causes of these phenomena, 
but the frequency with which such cases 
have been reported in the present flood 
and their extreme danger call for par- 
ticular consideration. Erosion and soak- 
ing occur whenever these channels are 
found; There can be no objection to a 
wall of impermeable material being 
placed in the foundation of a levee, and 
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as it would be perfectly suppor: 
against overturning it need be of o: 
sufficient thickness to prevent the fi 
of water. It does not appear that t 
should add but a small percentage to 
present cost. If the foundation be ma 
positively impermeable, certainly a go 
beginning has been secured. 

Another serious element in soaking 
levee is the action of crawfish. The 
troublesome crustaceans are very nume: 
ous in some localities. They bore fro: 
one side of the levee to the other an 
allow the water to flow through. At fir 
the hole is small and not dangerous. | 
all cases, however, such holes const 
tute a menace to the dryness of th 
levee, and in many cases where the soi 
is light, erosion takes place quite rapid|, 
Levees frequently become honeycombed 
with these holes and it is impossible to 
keep such a levee dry. As crawfish wi! 
bore through any earth, is it not possible 
that some other material may be advan- 
tageously used to prevent their entranc< 
into the levees or their foundations - 
Levees are also subject to attacks from 
muskrats. These enter on the river side 
below the surface of the water. Unlike 
the crawfish they do not bore all the wa, 
through. Usually there is no indication 
of their presence until they have hol- 
lowed out a home, which causes a sud- 
den cave-in of the crown of the levee 

It is not the purpose of this letter to 
point out all the danger to which levees 
are subject, but only to call special atten- 
tion to the importance of the dryness 
factor (to borrow a steam engineering 
term). No one objects to a levee of 
huge section in front of his property, but 
as we have not the money to purchase 
these desirable luxuries is it not next 
best to consider how we can protect our 
smaller levees, which we can afford, 
from those elements of danger which 
tend to destroy their strength by allow- 
ing them to become soaked. 

The writer does not believe that any 
dry levee ever blew out or toppled over 
for lack of section. The earth levee is 
our logical protector, but the earth levees 
need a little protection themselves. 

J. C. Morris. 

723 Audubon Bldg., New Orleans, 

June 5, 1912. 


Notes and Queries 


Attention has been called to a statc- 
ment in the article “A Combined Coal 
Dock Elevator and Crusher,” in ovr is- 
sue of May 23, page 975, that the ma- 
chinery was designed and installed by 
the Link-Belt Co., of Philadelphia. I' 
now appears that the coal-unloadin: 
machinery, including the direct-actin: 
hoisting and trolley engine, grab bucke' 
trolley, one-man control, and the parts 
connected with the apparatus for takin: 
coal from the boats and delivering to th: 
weighing and conveying apparatus de- 
scribed were designed and installed b) 
the Mead-Morrison Mfg. Co., of Cam- 
bridge, Mass. 








June 27, 1912 


Issued Weekly by the 


Hill Publishing Company 
Joun A. Hitt, Pres. Ros'tT McKean, Sec’y. 
505 Pearl St., New York. 


Monadnock Bid¢., Chicago. 
6 Bouverie Street, London, E. C. 
Unter den Linden 71—Berlin, N. W. 7. 


CHARLES WuiTine BakER, Editor. 


Subscriptions payable in advance, 
$5.00 a year for 52 numbers, including 

»stage in the United States, Mexico, 

‘uba, Porto Rico, Hawaii, or the Philip- 

pines, $7.00 in Canada. 

To foreign countries, including pos- 
tage, $9.00 or its equivalent, 36 shillings: 
36 marks: or 45 francs. 

Notice to discontinue should be writ- 
ten to the New York Office in every in- 
stance. 

Advertising copy should reach New 
York Office by Thursday of week before 
date of issue. 


Entered at New York Postoffice as 
mail matter of the second class. 





CIRCULATION STATEMENT 
During 1911 we printed a total of 
$31,958 copies. 
Of this issue, 18,500. 


None sent free regularly, no returns 
from news companies, no back numbers 
kept beyond current year. 








= ————— 
_—— 


Contents 


*Unit Wail Concrete Building Con- 
struction, Fort Crockett, Texas; 


RS a ere ae 1205 
A Summary of Eight Years’ Work 

on the Panama Canal........... 1206 
*The Canadian Transcontinental 

DE asin o tte .n:d aew0 R20 ee acave 1208 
The Improvement of the Neponset 

River in Massachusetts......... 1217 
*Water Purification at Minneap- 

olis; J. Arthur Jensen........... 1218 
*Closing a Spouting Oil Well...... 1225 
*Kingshighway Viaduct, St. Louis, 

Mo.: Mont Sehwyler.....ccccocess 1226 
Electric-Furnace Steel for Rails... 1233 
LETTERS TO THE EDITOR...... 1235 


Safe Dam Construction in New 
York; John D. Moore—More Prim- 
itive Ferryboats; R. C. Hardman 
—The Defense of Mr. C. G. Elli- 
ott; W.C. Hammatt—Anti-Creep- 
ing Devices for Railway Track; 
Cc. B. Barrie—Can an Imperme- 
able Core Be Used in Mississippi 
Levees?; J. C. Morris—Notes and 
Queries. 


EDITORIAL, ccccccccccccccccccccce 1237 


The Largest Engineering Organi- 
zation in the World—Specifica- 
tions for Railway Maps—Con- 
cerning the Difference in Con- 
crete—Steel Rails Rolled from 
Electric-Furnace Steel — Proving 
That Forests Benefit Navigation. 
Annual Convention of the National 


Electric Light Association....... 1240 
Annual Convention of the American 

Railway Master Mechanics’ As- 

OOUUNOOE. CS Sidc's60es She dp anew neha 1245 
Present Status of Mechanical Stok- 

ers for Locomotives............. 1247 
The Maintenance of Superheater 

MI ab h0 NGS iva cuccdsess 1249 
*Standard Railway-Crossing Signs 

SO OT So 565s wae caw wee 1251 
Comparative Tests of Metropolitan 

Pavements; New York City...... 1251 
*The Reconnaissance Survey for 

the Denver & Rio Grande R.R.: 

Recollections of an Old-Time En- 

gineer; Augustine W. Wright.... 1252 
ENGINEERING NEWS OF THE 

WOM TRB esr Uh bes 050s ah ocd 1254 
WRN ge cakes’ 1255 
ENGINEERING SOCIETIES........ 1256 

*Illustrated. 


ENGINEERING NEWS 


1237 


Engineering News 








It will be noted in our news columns 
that another examination is soon to be 
held for the commissions in the Engineer 
Corps of the United States Army to be 
filled by civilian appointments. Although 
there is only a litthke more than two 
months available for the complicated pro- 
cedure of qualifying for these examina- 
tions, we trust that they will be better 
attended than the one last winter when 
only four candidates presented them- 
selves. It was apparently with consider- 
able reluctance that the authorities initi- 
ated this method of filling up the hitherto 
most restricted branch of the Army, and 
what promises to be a most desirable 
opening for technical graduates is apt to 
be closed if more interest is not taken in 
the examinations. 


Specifications for Railway 


Maps 


The California State Railroad Commis- 
sion has issued specifications for the 
preparation of the maps of railway lines 
which are required to be filed with the 
Commission by all the railways of the 
state. From information received from 
various sources it appears that some of 
the railway companies find great diffi- 
culty in complying with the specifications. 
It is required, for example, that the 
names of owners of adjacent and abut- 
ting lands from whom deeds or titles 
were obtained, shall be placed upon the 
map. At bridges and culverts there must 
be shown the depth of penetration of pil- 
ing, trestle and bridge foundations and the 
footings of masonry piers, culverts, etc. 
On each mile of railway is to be shown 
the following construction quantities, 
clearing, grubbing, total excavation with 
classification, total embankment, over- 
haul, classified trestle timber, trestle pil- 
ing, culvert masonry with classes, bridge 
masonry with classes, quantities of ex- 
cavation and embankment with classifica- 
tion on each cut and fill, etc. 

The object of these and similar require- 
ments of the specifications is fer the pro- 
spective appraisal of the railways of the 
state. Probably some of the railways, 
constructed within recent years and those 
which have most carefully preserved 
their records will be able to comply with 
these specifications. There are on the 
other hand many small railway com- 
panies and_in the older states of the 
Union many railway systems which have 
been formed by the consolidation of small 
lines where it would be absolutely impos- 
sible to give the information here called 
for. The records which would furnish it 
have long ago been burned, lost or de- 
Stroyed, and in many instanoes the 
numerous changes which have takea 





place since original construction would 
make such records of no value whatever 
even if they could be secured. 

The specifications would seem to have 
been drafted largely on the basis of ask- 
ing for everything which might be of any 
use whatever. A better and fairer basis 
would seem to be to require only what 
can reasonably be furnished. It does no 
good but rather harm to ask for impossi- 
bilities. 


The Largest Engineering 
Organization in the 
World 


The extension of New York’s rapid- 
transit subway system, which is about to 
be undertaken on a large scale, will in- 
volve an investment greater than that 
presented in any engineering undertak- 
ing now in progress in the world or which 
has ever been undertaken with the sole 
exception of the Panama Canal. Natur- 
ally a very large force of engineers will 
be required to carry out this great work. 
While the details of construction are com- 
paratively simple when once the general 
designs are settled upon, it is needless to 
say to our readers that there is a vast 
amount of work in the way of super- 
vision, inspection, instrument work and 
no little engineering skill of a high order 
required in connection with the many 
collateral improvements such as_ the 
handling of sewerage, water and other 
street services during construction, guard- 
ing the public safety, working out the de- 
tails of operating systems, rolling stock, 
etc. ._To carry out this work, the New 
York Public Service Commission is to 
make a very large addition to its engi- 
neering staff. Something like 136 engi- 
neers, we understand, are to be ap- 
pointed at an early date to positions in 
the organization. The appointments are 
to be made under the Civil Service law 
which gives preference to citizens of the 
State of New York, although others are 
eligible. It is stated that when the or- 
ganization is completed, it will have the 
largest number of engineers in its ser- 
vice of any organization in the world, 
which is what would be expected in view 
of the enormous investment to be made 
of which every detail is to be under engi- 
neering direction. 


Concerning the Difference in 


Concrete 


There is concrete and concrete! That 
is a fact which should be clearly under- 
stood by every engineer whenever the 
subject of concrete is under discussion. 
We have been especially impressed re- 
cently with the contrast between the 
quality of the average concrete, such as 
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one sees mixed and placed by the average 
small contractor and many large con- 
contractors as well; such concrete as one 
often sees which, after having stood a few 
years, shows more or less places where 
defective finish, disintegration and crack- 
ing are apparent—the contrast, we say, 
between such average concrete and the 
cencrete which is being made on some 
engineering works of large size, where 
such concrete as an engineer describes in 
his specifications is actually produced. 

Two notable examples of such ideal 
concrete work are the Panama Canal 
locks and the great dam, power house and 
lock of the Mississippi Power Co., now 
under construction at Keokuk, Ia. 

In making concrete on these works, 
good stone, good cement and. good sand 
are. assembled and a measured quantity 
of each is deposited in a large batch 
mixer and thoroughly mixed, with enough 
water to make a sloppy mass in which air 
bubbles will inevitably rise to the top. 
The mixed concrete is then taken in large 
buckets and deposited inside substantial 
forms. The work goes on so rapidly that 
the form is filled to a considerable depth 
before setting begins. 

It is probable that one of the chief 
reasons for the remarkable excellence 
of concrete made in this way is the fact 
that the soft concrete is put under a 
heavy hydrostatic pressure before setting 
begins and is thus made far more dense 
than was ever possible under the old 
practice when a dry mix for concrete and 
thorough ramming were universally speci- 
fied by engineers. 

We commented on thé same thing 
some years ago in these columns in con- 
nection with the remarkably solid con- 
crete produced by laying concrete under 
water with a tremie on the Detroit tunnel 
work. The heavy pressure on the® con- 
crete, which was there delivered from a 
very high tremie, produced a far more 
dense and solid concrete on that work 
than is obtained in nine-tenths of the 
work laid in the open air. 

It is commonly said nowadays that at 
present prices cement is the cheapest re- 
inforcement one can use in concrete. It 
may be added that another cheap way to 
reinforce concrete is to mix and place it 
in the*best possible manner. It is an ob- 
ject lesson in concrete work to any engi- 
neer to examine the completed portions 
of the Mississippi River dam and power 
house at Keokuk and note the solidity of 
the concrete, the absence of air holes, 
temperature cracks and crazing, the even 
finish of the exposed surfaces and the 
density where it has been broken into by 
way Of test. 

Of course, it is well understood that a 
perfection is possible in the concrete 
work on these huge structures which is 
out of the question on any ordinary con- 
crete job; but certainly the way average 
concrete is laid leaves large possibilities 
for improvement. Take the average con- 
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crete laid on street or foundation work; 
and whatever the engineer’s specification 
may call-for, this is what one commonly 
finds: For materials, whatever sand and 
stone or gravel the locality will furnish 
cheapest, with ashes—called by courtesy 
cinders—introduced as a variant. The 
ingredients are measured by counting the 
number of shoveifuls thrown into a heap; 
and if Tony loses count, stop when the 
batch looks about right. Hand mix it 
by shoveling the pile over and over— 
hard back-breaking work. The engineer 
himself would slight the mixing if he had 
to furnish the muscle. The mix is shy of 
water, and has to be in order to permit 
shovel mixing; and even at that more or 
less cement flows off on the street surface 
or seeps through the cracks in the mixing 
platform. To save it, more or less street 
dirt is scraped up and goes along into the 
mix. 

By skilful use of mortar and trowel, 


- concrete made in this way is given a fine 


surface finish and made to look like an 
excellent job; but the body of the con- 
crete is of very variable composition and 
strength and the weak places yield under 
the influence of percolating water, ice 
formation, stresses and general wear and 
tear. 

It is very difficult to make the aver- 
age small contractor or concrete work- 
man take the pains to ‘make high-class 
concrete; for he has found by experience 
that making it with any old materials any 
old way produces results which so far as 
he can see are good enough. In city 
work particularly, it is hard for an engi- 
neer to make a contractor do his work in 
the best way, for the latter is apt to be 
held in high esteem by the city council- 
men as a “practical” man, while the re- 
finements the engineer desires to obtain 
are looked upon as useless, theoretical, 
hair-splitting. Often it is not until the 
engineer can point to curbs battered to 
pieces, sidewalks cracked and retaining 
walls weeping at the courses or bulging 
from weak forms that he can secure the 
enforcement of his specifications to the 
letter. 

There is a scarcity, without doubt, of 
concrete contractors who will execute 
work in the most thorough manner and 
of concrete workmen who will give con- 
scientious care to their tasks. But given 
such contractors and such workmen, 
achievements are possible in concrete 
work which many engineers hesitate 
under present conditions to undertake. 


Steel Rails Rolled from Elec- 
tric Furnace Steel 


The opinion is not uncommon, even 
among engineers, that the electric fur- 
nace for melting and refining steel has 
failed to achieve any large commercial 
success. To those holding such an 
opinion, Mr. Walker’s paper in this issue 
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will. be surprising. It, shows that the 
United States Stee: Corporation has rolled 
from large electric-furnace ingots, 560 
tons, or over 30 miles, of steel rails, an: 
that the corporation is able to satisfy an 
moderate demand for rails of this specia 
quality for trial. 

This progress has been made quietl, 
while the partisan adherents of the arc 
and induction types of metallurgica 
furnaces have been belaboring each othe: 
and distracting general attention from the 
actual commercial development. The 
electric-furnace situation in some aspects 
is like the controversy between the re- 
spective adherents of alternating current 
and direct current for railway operation: 
but this latter controversy has fortunately 
passed its crisis, with the realization that 
each system has its place. 

Examining the status of the electric 
furnace for iron and steel work, further 
than noted in Mr. Walker’s paper, it may 
be seen that little progress has been made 
in the direct reduction of iron ore by 
electric, current. Some very promising 
large-scale work is being continued at 
Trollhattan in Sweden,* and Heroult in 
California, the product of these plants, 
though not of large tonnage, being 
marketed more or less regularly. It 
should be noted that the first plant is in a 
country where hydroelectric power is 
being very cheaply developed, and that 
the second plant is in a district where 
cost of transportation has raised the price 
of pig iron to some $21 or $22. Without 
some such favoring conditions interven- 
ing, it must be expected that in ore re- 
duction we cannot afford the great cost 
of electric heating. 

In refining steel, however, such special 
needs are met that the electric furnace 
seems ta be firmly established for the 
production of the higher grades of special 
steels. As might be expected, the elec- 
tric-refining furnace has not yet been 
able to compete in cost with the bessemer 
and openhearth where a cheap or medium 
grade of material with moderate amounts 
of phosphorus and sulphur is permissible. 

Abroad, the development of electric- 
steel furnaces seems to have consisted 
largely of efforts to evolve a process 
cheaper than the crucible—cheaper than 
the openhearth. In this country the aim 
seems to have been to secure high quality 
of product. Taking advantage of the pos- 
sibility of carrying very pure raw ma- 
terials through the alloying process with- 
out contamination by flue gases, and the 
opportunity of working out completely 
the reactions between bath, hearth and 
slag, it seems possible to produce every 
form of iron or its alloys in great per- 
fection of quality. The cost of the pro- 
cess ranges upward with the degree of 
purity attained. For the best grades the 
cost, while greater than under the older 
processes, is not prohibitory. 


*See Engineering News, Jan. 11, 1912 
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Proving that Forests. Benefit 
; 2s ; LA OTO is 

"Navigation , 

ENGINEERING News has always been in 
hearty sympathy with the projects to 
create national forest reservations in the 
high mountain regions of the Southern 
Appalachians and the White Mountains 
of New Hampshire. When Congress, 
some two years ago, gave its sanction to 
this project and provided the sinews of 
war to permit it to be carried out, it stipu- 
lated that before any land should be pur- 
chased the U. S. Geological Survey must 
certify that the creation or preservation 
of forests in the region was of benefit to 
the navigation of rivers having tributaries 
flowing therefrom. 

We need hardly. say in this place that 
such a law is absurd on its face. The 
actual amount of traffic on any of the 
rivers which draw any considerable pro- 
portion of their waters from these moun- 
tain regions is so trifling as to be a joke. 
In the second place engineers fully un- 
derstand, as a broad, practical question, 
that whatever the merits of forest preser- 
vation in itself, its effect upon the flood 
flow of streams is too variable to be of 
practical importance. Nevertheless, Con- 
gress in its wisdom—or lack of wisdom— 
decided that it was a pre-requisite in 
order that the federal government should 
have constitutional authority to undertake 
this work that it should be shown to have 
some practical connection with navigation 
in order to come under the interstate 
commerce clause of the constitution. The 
Geological Survey, therefore, had laid 
upon it the task of finding a way to show 
with scientific truthfulness that forest 
preservation on these mountain slopes did 
have a measurable influence on naviga- 
tion. 

In the Southern Appalachian Moun- 
tains the problem was solved by bringing 
in the matter of erosion. The Survey has 
certified that on tracts aggregating nearly 
2,000,000 acres in extent, the navigability 
of streams flowing from the tracts is 
affected by the excessive erosion which 
follows deforestation, which erosion chokes 
the rivers with the deposits washed down 
from the hills. 

In the White Mountain region, how- 
ever, this claim could not truthfully be 
made. Even at high flood the streams 
flowing off the White Mountain slopes 
carry very little sediment. It was up to 
the Survey, therefore, to find some dif- 
ferent method of proving that the White 
Mountain forest reserve was justifiable 
under the congressional statute. On the 
other hand, the Survey had before it the 
exhaustive investigation made by Colonel 
Burr of the Corps of Engineers,* in 
which, by records of river gagings ex- 
tending back for a long period of years, 
it was shown that no substantial change 
had taken place in the run-off from the 





*Engineering News, July 27, 1911. 
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Merrimac River watershed, notwithstand- 
ing the great changes in growth and re- 
moval of forests on the watershed which 
have taken place during that time. 

The manner in which the Survey has 
finally solved this difficult problem and 
has proved the necessity of the White 
Mountain forest reserve to protect navi- 
gation in the Merrimac and Connecticut, 
the only two navigable rivers flowing 
from this region, is recorded as follows in 
a bulletin just issued by the Survey: 


That the forest cover of the White 
Mountain area has a distinct and meas- 
urable effect upon the navigable streams 
which head in that region is the un- 
equivocal and emphatic statement of 
the United States Geological Survey. 

The report of the Geological Survey 
is based on the results of exhaustive 
investigations and specific field tests 
which have been carried on during the 
past year. The investigations are be- 
lieved indeed to definitely solve a prob- 
lem that has long been a source of 
strenuous contention among scientists, 
including the friends of forest conserva- 
tion, and while their application is direct 
with reference to the entire White 
Mountain area, they establish a principle 
which is of far wider application. 

The Survey carried forward its in- 
vestigation in the White Mountains 
along the lines of trying to show that 
deforestation and subsequent burning of 
the vegetal forest mulch results in a 
more rapid runoff and therefore tends to 
make unstable the flow of streams. In 
this it was successful. 

The hydrometric showing presented in 
the preliminary report of results on 
two small, almost exactly similar, drain- 
age basins on the east branch of the 
Pemigewasset River of about five square 
miles each, one largely clothed with 
virgin timber and the other deforested 
and burned, is so striking as to render 
the position of the Survey impregnable. 

Careful measurements of precipitation 
over the areas and of the runoff of the 
respective streams show that not only 
was the snow held better in the forested 
area, but that during a period of 17 
days in April, including three extended 
storms, the runoff of the stream in the 
deforested area was a comparative flood 
—practically double that of the stream 
flowing through the forested area. In 
Shoal Pond basin (the forested area) the 
Survey established seveg rain gages and 
20 snow gages, the engineers visiting 
these continually during the winter on 
snow shoes, the snow being from 4 to 
7 ft. deep; in the adjoining Burnt Brook 
basin (the deforested area) it established 
nine rain gages and 18 snow gages. On 
both streams hydrometric stations were 
established and the stream flows deter- 
mined with a high degree of accuracy. 
The Survey report shows that the stream 
discharge from the deforested basin was 
double that from the forested basin and 
that the maximum flood flow from the 
forested basin was only 67% of that 
from the deforested basin. 

The conclusions of Director George 
Otis Smith, of the Survey, are as fo- 
lows: 

“The comparison between two adjacent 
basins during critical periods is pre- 
sented in this preliminary statement as 
a sufficient showing for the purposes of 
the National Forest Reservation Com- 
mission. 


“The results of the Burnt Brook-Shoat 





1239 


Pond Brook studies. are held to show 
that throughout the White Mountains 
the removal of forest growth must be 
expected to decrease the natural stead)- 
ness of dependent streams during the 
spring months at least. 

“While the intensive hydrometric 
work was continued to a few headwate:r 
tributaries of the Connecticut and Mer- 
rimac Rivers, the basins studied were 
selected as typical for the whole White 
Mountain area, and the field examinations 
over this region have shown the tracts 
now under consideration for purchase to 
be similar to the basins here reported 
upon. Therefore, the favorable showing 
of this report is of general application 
in the White Mountain area.” 

Such an actual demonstration and 
quantitative measure of the performance 
of different areas, some forested and 
others deforested, has never been at- 
tempted in trying to determine the effect 
of forest cover on stream flow. Efforts 
to arrive at definite conclusions have al- 
ways been attempted on a basis of a 
study of long-time records of precipita- 
tion and stream discharge; but owing to 
the many qualifying factors, these have 
simply resulted in divergent opinions 
and inconclusive controversies. The re- 
sults of the present actual measurements 
in these mimic drainage basins, so ac- 
curate and refined in method ds those ap- 
proaching laboratory experiments where 
exact results may be expected, leave no 
doubt as to the conclusion. Forest cover 
and the resulting forest mat in the 
White Mountain granite area does, to a 
considerable and measurable degree, 
steady and regulate stream flow, and 
therefore must be stated as an important 
factor in maintaining the navigability of 


streams whose headwaters lie in such 
areas. 


Far be it from us to criticize this ex- 
position of the relation of forests to 
stream flow. If Congress chooses to 
split hairs, why should not a government 
scientific bureau use microscopes on a 
watershed ? 

Of course, the “discovery” which the 
Geological Survey has made is no novelty 
to engineers who have seen the streams 
flowing from tracts of varied topography 
during the spring months in New Eng- 
land. Also, of course, it is stretching 
probabilities a little—-or a good deal—to 
say that a slight variation in the rate of 
flood flow on these mountain streams will 
have any practical effect on the operation 
of boats in the tidal reaches of the Merri- 
mac and Connecticut, which is practically 
all the inland navigation that exists on 
the rivers: flowing from these mountains. 

But this is only another illustration of 
the difficulties encountered in stretching 
the Constitution so that the federal gov- 
ernment shall be able to undertake re- 
sponsibilities for which there is general 
public demand, but which were never 
foreseen by the Constitution’s framers. 
An excellent example is the Republican 
platform plank calling for regulation o* 
the Mississippi River by the federal gov- 
ernment. 

Why not amend the Constitution so 
that it would not require straining be- 
yond the limit of elasticity to make it 
conform to present-day necessities ? 
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Annual Convention of the 
National Electric Light 
Association 


The thirty-fifth convention of the Na- 
tional Electric Light Acsociation opened 
at Seattle on the evening of Monday, 
June 10, 1912, with a reception and ball 
at the state Armory. This was also the 
occasion for the opening of the exhibi- 
tion of electrical specialties, space for 
which was reserved at the south end of 
the Armory building. On the following 
morning, Tuesday, June 11, 1912, the 
regular business portion of the conven- 
tion began; -following an address of wel- 
come by Hon. Geo. F. Cotterill, Mayor 
of Seattle. 

An elaborate list of entertainments was 
prepared by the local committee, begin- 
ning with reception and dance and includ- 
ing an automobile tour of Seattle, a boat 


trip about Puget Sound, trips to the- 


Snoqualmie and White River power de- 
velopments, teas, musicales and golf con- 
tests, besides the inevitable “rejuvena- 
tion” of the “Sons of Jove” and a base- 
ball game between the ‘“East-of-the- 
Rockies” and the “West-of-the-Rockies.” 
The total attendance at this convention 
was 1473. 


GENERAL SESSIONS 


The address of the president, J. F. Gil- 
corist, of Chicago, was a review of the 
year’s activities, with an appea! to the 
members for coéperation with educational 
inctitutions and public-service commis- 
sions, and for the study of such trouble- 
scme problems as municipal ownership, 
uniform rates, unimpaired securities, 
etc. 

The report of the Committee on Or- 
ganization of the Industry, H. H. Scott, 
of New York, Chairman, showed a total 
membership of 12,084. 

The report of the insurance expert, W. 
H. Blood, Jr., of Boston, showed greater 
coéperation between lighting and insur- 
ance companies with reduced fire hazards 
and rates. He noted much work yet un- 
done, however, and commented on the 
chaotic condition of liability insurance 
and accident compensation acts. 

The report of the Committee on Prog- 
ress (T. C. Martin, New York City) was 
in two parts, one relating to general de- 
velopments and the other to power trans- 
mission, read before separate sections. 
The general part presented statistics on 
the growth of the electric-supply indus- 
try in this and other countries. Progress 
of the commission-regulation idea in this 
country was described in some detail and 
some of the important decisions of the 
year were summarized. New rate sched- 
ules put into effect in Toledo, Cincinnati, 
New York City and Chicago were re- 
ported. A section on municipal owner- 
ship discussed the recent revival of agi- 
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tation for municipal operation of public 
utilities. General statistics of operation 
in England were quoted and specific in- 
stances of results pointed out in the cases 
of Milwaukee, Cleveland, Winnipeg, To- 
ronto and Seattle. General advance in 
station practice such as increase in sizes 
of turbine units and boilers, use of coal 
Storage, producer gas, oil fuel, advan- 
tages in coal testing, improved street 
illumination, tungsten lamps, etc., were 
outlined. Another section was devoted to 
showing the results of supplying elec- 
tricity for agriculture in Illinois, North 
Dakota, Missouri, Indiana, Colorado and 
California. Still other sections discussed 
electric vehicles, shop power, domestic 
service, water-works pumping, commer- 
cial heating and cooking, etc, as increas- 
ing the available load and improving the 
load factors of central stations. The re- 
port closed with a review of the various 
relations with the public attained by cer- 
tain companies and beneficial work car- 
ried on in improving the relations be- 
tween employees and companies. 

The report on the “Question Box” by 
E. A. Edkins, of Chicago, showed 3958 
questions and 15,189 answers in the 11 
years this publication has been main- 
tained. A permanent editorial staff has 
now been arranged and an attempt will 
be made to economize space. This re- 
port drew much discussion, the comments 
being largely on the importance and use- 
fulness of the departinent. 

The paper from Paul Lupke, of Tren- 
ton, N. J., which has come to be an ex- 
pected feature of these meetings, bore 
the title “Expanded Loyalty.” The author 
introduced it as “an attempt to hang a 
mantle of phrases around the plain, 
naked truth that ‘loyalty is part of that 
which an. employee owes, not simply to 
his company, but to his industry.’” He 
also recommended adoption of a code of 
principles of professional conduct on 
lines covered by the code of the Ameri- 
can Institute of Electrical Engineers. 

The second general meeting was opened 
by E. W. Lloyd, of Chicago, with the re- 
port of the Rate Research Committee. 
This described activities ef the year past 
in studying the systems behind rates 
throughout the country and endeavors to 
secure uniform methods of charging, as 
regards general policy, theory and actual 
form. The report defined the common 
rates in use, known as “flat,” “demand,” 
“meter,” “consumer’s output,” “two- 
charge,” “three-charge,” “straight-line,” 
“block” and “step,” according: to gener- 
ally accepted meanings. The committee 
recommended (1) that its work under- 
taken of compiling all available electric- 
rate information be pushed to an early 
completion and published, (2) that the 
plan of appointing member companies as 
assistants to the committee should be 
continued and a weekly bulletin sent to 
them, (3) straight-line meter charges for 
small business, and for large business a 
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charge based on the demand. Elaborat 
forms for schedules were appended to th: 
report, and the committee recommended 
that all companies adopt them. 

The discussion on rates was drawn ou: 
until it had to be sharply interrupted 
with an invitation to submit written re. 
marks, in order to keep to the schedule 
Opinions were markedly at variance. Fo; 
instance, Arthur Williams, of New York. 
felt that maximum demand as a basis of 
charge had been over-emphasized. He 
would group consumers to get averages 
and have consumers pay their average 
proportionate shares of cost. J. W. Lieb, 
Jr., of New York, stated that geography 
and politics entered into the problem. He 
felt that the maximum demand was the 
logical approach to apportionment of 
costs but that, after these figures were 
definitely allocated, then average rates 
should be made. Samuel Insull, on the 
other hand, claimed that the cost of in- 
vestment must enter any logical basis of 
rate making and this he contended no 
system of averages would permit. He 
would absolutely exclude political fac- 
tors. 

C. A. Munrce, of Chicago, presented a 
paper on the “Desirability of Pumping 
for Municipally Owned Water-Works as 
a Central-Station Load.” He found that 
here was a class of business which would 
yield an off-peak load of 744,000,000 kw.- 
hr. per year and giving a gross earning 
of $14,880,000 at 2c. per kw.-hr. He be- 
lieved that if the business was gone after 
aggressively, before it became a political 
issue, it could be secured without diffi- 
culty.and on a kilowatt-hour rather than 
a gallon-per-day basis. He believed that 
with the city pumping plant operated 
from central-station service in place of 
the old steam equipment, a source of pos- 
sible competition from municipal lighting 
outfits would be eliminated and that the 
saving in pumping costs would create 
friends for the central station. 

H. E. Grant, of New York City, in the 
paper “Educating Central-Station Em- 
ployees,” showed the organization of the 
commercial school of the New York Edi- 
son Co., the first of its kind to be in- 
augurated by an electric operating cor- 
poration. The school has an executive 
staff consisting of the manager, instructor- 
in-charge, and the secretary. Four 
courses are given: (1) elements of cen- 
tral-station business-getting; (2) hy- 
giene, health and recreation, and psy- 
cholegy; (3) basic principles of sales- 
manship; (4) scope, policies and or- 
ganization of the company. The different 
courses have been arranged to meet the 
needs of different classes of employees. 
The school records show the education 
and experience of ‘each student prior to 
his engagement with the company and 2 
record of progress since joining. A cer- 
tificate is awarded to those who complete 
a course with credit, and prizes are to be 
given for excellence in scholarship. 
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PuBLic POLICY 


One of the sessions of general char- 
acter was given over to the Public Policy 
Committee and was generally spoken of 
as the “public-policy meeting.” The re- 
port of the committee comprised 30 pages 
of main text with 50 of appendices. It 
reviewed the work of earlier committees 
end called attention to the serious state 
of industrial unrest which was found 
again. Companies were urged to most 
carefully look after their standing in the 
community and to exercise every care to 
eliminate public friction, criticism orf 
sense of injustice. The report empha- 
sized the principle that the public is 
served best by regulated monopolies in 
public utilities and also urged continued 
activity in the education of the public into 
the fallacies of municipal ownership of 
public utilities. A considerable part of 
the report was given to a description of 
welfare work carried on by some of the 
larger companies, emphasizing the unde- 
sirability of underpaid labor, discontented 
employees, and investigation of hygiene, 
industrial safety, etc. 

The chairman of the committee, Sam- 
uel Insull, of Chicago, in presenting the 
report, dwelt on the fact that the com- 
mittee represented one-half of the in- 
vestment in electric light and power busi- 
ness in the United States, or approxi- 
mately $1,000,000,000. He spoke in ex- 
tension of some of the findings of the 
committee. 


ELectric SHOCK 


At this meeting also was presented the 
report of the Commission on Resuscita- 
tion from Electric Shock. The report re- 
lated how the older rules, commonly seen 
about the country, described only the Sil- 
vester movements for artificial respiration 
and that there are now differences of 
opinions as to the utility of these, com- 
pared with other methods. This com- 
mission was organized by representatives 
of the National Electric Light Associa- 
tion, American Institute of Electrical 
Engineers and American Medical Asso- 
ciation. The commission found itself con- 
fronted with three problems: (1!) the de- 
termination of the best method of arti- 
ficial respiration that can be instantly ap- 
plied by laymen, and a clear description 
of that method; (2) a consideration of 
special mechanical devices for continuing 
artificial respiration and the possible in- 
vention of a simple and effective arrange- 
ment; (3) an investigation of the possi- 
bilities of restoring the fibrillating heart 
to natural pulsation. 

The third of these problems was not 
touched. In the first problem, the com- 
mission favored the Shafer or “prone- 
Pressure” method on account of sim- 
Plicity and ease of use.. This prone 
method consists in laying the victim on 
his abdomen and applying pressure 
thythmically on the loins and lowest ribs. 
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Extended consideration of the second 
problem was left for the future. Enough 
was said, however, to lead one to expect 
that apparatus might be expected in a 
short time which would prove an im- 
portant adjunct to the prone-pressure 
treatmext. 

D. B. Rushmore, of Schenectady, then 
delivered his lecture, illustrated by lan- 
tern slides, dealing with the “electrifica- 
tion of the Panama Canal.” He briefly 
sketched the more essential features of 
the construction of the canal, with lan- 
tern slides to give point to each, and 
briefly voiced his pleasing impressions of 
the spirit and success of this great enter- 
prise. 

The final general session was opened 
by a paper from Dr. W. R. Whitney, of 
Schenectady, N. Y., which outlined some 
of the improved qualities of common 
metals (as iron and copper) which have 
been secured in each advance of electri- 
cal design, and showed the increasing 
uses of the rarer metals like tungsten, 
chromium, boron, titanium, vanadium, 
silicon, molybdenura, etc. 

The report of the Street-Lighting Com- 
mittee was read dy J. W. Lieb, Jr., Chair- 
man. It comprised (1) a history of 
street-lighting equipment, (2) an outline 
of the points to be covered in the investi- 
gation of street-lighting arrangements, 
and (3) abstracts of proceedings in sev- 
eral street-lighting controversies. In the 
discussion the paper was hailed as one of 
the most practical and useful documents 
presented. 


BUSINESS PROCEEDINGS 


The rest of this last session was filled 
with business matters. Several constitu- 
tional amendments were adopted. One 
of these enlarged the Class D member- 
ship to admit- bankers, brokers and all 
interested firms or individuals, with all 
privileges “except to vote, to hold office 
and to attend executive sessions.” An- 
other section was changed so that all 
lighting companies in cities of over 25,- 
000 should pay in */.w of 1% of gross 
earnings without reservations. A _ third 
amendment permitted subscriptions from 
Class D member companies in propor- 
tion to the business which they carried 
on with electric companies and in lieu of 
the $5 now charged per representative or 
guest registered at conventions. A fourth 
amendment permitted the collection of 
dues in installments from Class B and E 
members (individuals connected with 
Class A and D member companies). A 
fifth change provided for repaying to 
geographical sections of the Association 
50% of the various membership dues to 
cover the necessary expenses of the sec- 
tion. A similar repayment of $2.50 per 
member was provided for the expenses of 
special sections. 

A. C. Dunham, of Hartford, Conn., was 
elected an honorary member. The H. L. 
Doherty medal for best convention paper 
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was awarded to C. N. Duffy, of Mil- 
waukee. Two other future medals, of sil- 
ver and bronze, were announced by Mr. 
Doherty—to be known as the Harriet Bil- 
lings prizes in honcr of the aged assistant 
secretary and treasurer. The usual list 
of appreciative and congratulatory reso- 
lutions was adopted. 

The following officers were then 
elected: President, F. M. Tait, of Day- 
ton, Ohio; Vice-Presidents, J. B. Mec- 
Call, of Philadelphia, and H. H. Scott, of 
New York; Treasurer, W. W. Freeman, of 
Brooklyn, N. Y.; Members of Executive 
Committee (for three years), J. A. Brit- 
ton, of San Franciseos, C. E. Grosbeck, 
of San Diego, Calif., and C. A. Stone, of 
Boston, Mass. 


ENGINEERING SESSIONS 


The first business of the technical ses- 
sions was the report of the Committee on 
Meters. This accompanied a handbook for 
meter inspectors which included all avail- 
able information published in recent re- 
ports of the meter committees and has in- 
corporated in it those parts of the meter 
codes which have a bearing on the practi- 
cal operation of a meter department of a 
company. The report commented on gen- 
eral developments of meter practice and 
recommended that some effort be made to 
have supervisory commissions permit the 
use of the ampere-hour meter under 
proper restriction for those smaller 
classes of customers whose load was not 
large enough to warrant the installation 
of an expensive meter. It was believed 
that concessions in the use of a cheap 
ampere-hour meter as regards accuracy 
would make available for small cus- 
tomers the advantages which the larger- 
load customers enjoyed. Considering the 
small amount of money involved in the 
bills, the question of accuracy was held 
to cut little figure compared with the 
ability to render the service at all with- 
out the larger minimum charges brought 
by large investments, etc. The code of 
meter practice which is being built up 
by the Association was continued as a 
supplement to this committee’s report; 
Section 5 on wiring protective devices, 
and Section 6 on installation methods 
were appended. 

The discussion was largely a commen- 
dation of the committee for its industry 
and dispatch. A few called attention to 


the great value of three-reading tests of ~ 


meters compared with the slight extra 
time required over two-point. The Cana- 
dian delegates recited the burdensome re- 
strictions imposed on them by the Do- 
minion government, it being necessary for 
them to put up sealed meters and to pre- 
serve the seals for five years. 

A paper on “Meter Installations” was 
presented for S. D. Sprong, of Brooklyn, 
N. Y. He discussed the commercial side 
of meter installations, showing for in- 
stance that out of 35,000 meters he had 
found 59% to be of 5 amp. capacity and 
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20% of 10. amp. size. The average cost 
he gave as $15, for meter, plus $13 for 
installing—an investment of 528 per cus- 
tomer and an annual charge of $3.40. He 
held that with improved lamps it might 
be economy to eliminate the meter for 
small customers and give them flat rates. 

Several, in discussion, reported econo- 
my by careful attention to meter tests; 
others asked for comparison of meter 
costs on a customers’ kilowatt-hour basis. 


GROUNDING House LINES 


The Committee on Grounding Secon- 
daries, W. H. Blood, Jr., of Boston, 
Chairman, presented the annual plea for 
grounding alternating-current secondary 
circuits or house lines as a protection 
against high-potential shocks. It was 
stated that the several electrical and in- 
surance associations interested had re- 
cently agreed on demanding ground con- 
nections for such circuits of 150 volts and 
less and on permitting groundings above 
that potential. This report was adopted 
and referred to the executive committee 
with the recommendation that it receive 
the final indorsement of the association as 
a whole. 


LAMPS 


The report of the Lamp Committee in- 
cluded a résumé of previous reports from 
1909-1911, inclusive. The report also 
showed the growth of the incandescent 
lamp business during the past five years, 
according to the following table: 


1907 1909 1911 
Per cent. Per cent. Per cent. 


93.27 68.98 52.90 

5.88 15.07 19.00 
0.75 2.12 2.74 
Tungsten ... 0.10 13.83 25.36 


Total 100.00 100.00 100.00 


They found every indication pointing 
to a further decrease in the output of 
carbon lamps, this being supplanted in 
standard sizes by the metallized-filament 
type. They reported that the tungsten 
filament lamp had been still further 
improved, particularly in mechanical 
strength, so that now they satisfy all 
reasonable requirements and can be used 
under all commercial conditions irrespec- 
tive of position and shock. Under the 
new types of lamps standardized by the 
manufacturers were noted the 30-watt 
metallized for up to 130 volts, and the 
tungsten in regular and round bulbs of 
15-, 20- and 25-watt sizes for 100 to 130 
volts. The committee urged member 
companies to follow a broad and liberal 
policy encouraging the adoption and use 
of the tungsten lamp. They found that 
those companies which had first intro- 
duced the higher-efficiency type on favor- 
able terms with aggressive campaigns for 
new business more than overcame any 
temporary loss which would have been 
felt in revenue, due to new business, lon- 
ger hours, use and better satisfaction. 

In the discussion, J. W. Howell, of 
Harrison, N. J., voiced his belief in the 


Type 
Carbon 
Gem 
Tantalum ... 


. agreement 
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eventual supremacy of the tungsten lamp 
for all sizes of filament types. He be- 
lieved that all difficulties of cost, rugged- 
ness, etc., would be overcome. 

A paper entitled “The Proper Lamp 
for a Circuit” was presented by R. E. 
Campbell and M. D. Cooper, of Cleve- 
land. They held up as four “funda- 
mental considerations,” (1) intensity of 
illumination, (2) quality of light, (3) 
fluctuation of intensity, (4) maximum 
economy. They called line-voltage regu- 
lation the key to satisfactory service and 
stated that companies would find it 
economy to. hold full voltage at a cus- 
tomer’s lamp. 

The Committee on Electrical Measure- 
ments and Values, A. E. Kennedy, of 
Cambridge, Mass., Chairman, in its re- 
port described the effect of the changes 
in the standard candlepower and volt 
(which were made by _ international 
in 1909 and 1911, respec- 
tively). In the discussion the commer- 
cial effects on the industry were noted— 
chiefly a theoretical reduction in income 
by an increase in the value of power 
units. 

The second technical session opened 
with the report of the Committee on 
Terminology. This comprised a list of 
definitions. The committee confined it- 
self to terms directly pertaining to cen- 
tral-station business, such as capacity 


-factor, diversity factor, various load fac- 


tors, loads and demands, flat-, demand-, 
and two- and three-charge rates, etc. The 
report met with no disapproval. 

F. N. Jewett, of St. Louis, in the paper 
“New Current-Consuming Devices,” de 
scribed a line of mechanical single-phase 
converters for storage-battery charging, 
etc. The discussion was on the further 
development and application of such de- 
vices. 

The paper by Taliaferro Milton, of 
Chicago, entitled ‘24-hour Service in 
Small Central Stations,” brought to- 
gether the operating results from several 
small concerns where they had found that 
it was desirable to give a 24-hour ser- 
vice on their wires, but running the 
generating machinery (direct current) 
for only a single shift of eight hours, the 
comparatively light load at other times 
being supplied by a storage battery float- 
ing on the line. 

This paper brought out a long discus- 
sion, many of the speakers feeling that 
even the small central station ought to 
use alternating current for the sake of 
possible development. The author’s an- 
nual charge of 15% for battery mainte- 
nance, interest, insurance and deprecia- 
tion was questioned. 


OVERHEAD LINES 


Farley Osgocd, of Newark, N. J., made 
a brief oral report for the Committee on 
Overhead Construction, describing the 
progress made in having the 1911 stan- 
dards accepted by all interested bodies. 
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He» expected that,.general agreeme 
would be secured by the end of 19) 
The American Railway Engineering As; 
ciation desired the following change 
Section 18, which was adopted: 
Strain insulators shall be used in gu 


from wooden poles, carrying any pow 


wire of less than 6600 volts, provid 


_the guys are not through grounded : 


permanently damp earth. Strain insu! 
tors shall not be used in guying st: 
structures nor required on wooden po! 
carrying wires all of which are 6600 vol: 
or more, provided the guys are throug 
grounded to permanently dan.p earth. 


Controversies were reported in the 
matter of tie wires and the following in- 
terpretation was adopted: 


The interpretation of the National 
Electric Light Association of paragraph 
1 of Section 4, of the report uf the over- 
head line construction committee, as pre- 
sented at the 1911 convention, is that 
the ordinary tie form of construction is 
proper for all 2400-volt railroad cross- 
ings, providing the construction con- 
forms to the requirements of Section 1 
of the report, and applies only to volt- 
ages and conditions as covered therein, 
and where the crossing span does not 
exceed 125 ft. 


MACHINERY 


The first business of the third technical 
session was the report of the Committee 
on Prime Movers. This was a formidable 
document of 65 odd pages, in which a 
general survey of developments in the 
power field was noted. Among the nota- 
ble points, the following may be noted: 
(1) a recommendation of the practice of 
periodically testing water-wheel units, 
tests to be made by the regular operating 
force with what reasonable assistance 
was necessary and with the units in 
operating condition; (2) the need for 
adaptation of mechanical stokers to the 
coal used, particularly in the case of the 
chain-grate stoker where the thin ash on 
the back was found to admit so much air 
that the flue gases from the furnace sel- 
dom showed more than 8% CO.; (3) the 
use of a simple steam-flow meter to 
check up the performance of a steam 
turbine from time to time to see that the 
condition of blades and nozzles was 
right, a condition which would be re- 
vealed by the consumption, but not by 
the smoothness of operation; (4) oil 
specifications for engine fuel; (5) re- 
sults of tests from 38 oil-engine plants 
and experiences of operators in these 
plants. The report also summarized the 
many developments in power apparatus 
which have already been noted from time 
to time in the various technical papers. 
The report contains profuse references 
to current literature for the benefit of 
those who wish to make more extended 
study. 

Discussion of this report was free. B. 
J. Denman, commenting on the large boil- 
ers at Detroit, claimed the high efficiency 
was due to design rather than care in 
operation and selection of fuel. Others 
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einphasized the value of steam-flow 
meters. The amount of steam lost in oil 
firing came in for much discussion, 
claims being advanced of only 2 to 2.5% 
for California oils, but the general ex- 
ectation being that 5% was a fair 
allowance. 

L. L. Elden presented the report of the 
Committee on Electrical Apparatus, which 
was a summary of progress in design of 
station apparatus and in station arrange- 
ment. Attention was first paid to show- 
ing various station lay-outs, both exterior 
and interior, and commendable from ar- 
tistic, fire-protection and operating stand- 
points. In discussing generator design 
the committee called attention to the lack 
of progress in utilizing the induction type 
(an induction motor driven above syn- 
chronous speed by a prime mover) and 
briefly reviewed the advantages of using 
these machines on systems where there 
was apparatus of sufficiently high power- 
factor to furnish the leading current 
necessary for excitation. The report de- 
scribes some designs of large high-poten- 
tial transformers which have been built 
during the year. Switching apparatus and 
lightning arrestors were similarly pre- 
sented. 

C. W. Stone, of Schenectady, suggested 
a saving in substation investment by use 
of synchronous converters with the two 
300-volt generators used in series for 
railway service and singly for lighting. 
For over 75,000 volts he recommended 
delta connections to permit installing 
arcing-ground suppressors. The Merz- 
Price (British) system of protection for 
alternating - current networks (switch- 
opening relays, controlled by opposed 
current transformers and thrown when 
unbalance arises as through circuit de- 
fects) came in for much comment. Opin- 
ions seem to prevail that modifications 
were feasible for this country. 

The Committee of Underground Con- 
struction, W. L. Abbott, of Chicago, 
Chairman, reported results of inquiries 
sent out to member companies. They 
found an increasing tendency of munici- 
palities to demand underground distribu- 
tion even in residential districts. There 
were no well fixed standards of con- 
struction for such work, however. The 
report included many cost data on man- 
hole construction and experience with 
5500- to 25,000-volt impregnated-paper 
cables. No litigation was pending in 
electrolysis cases, but the committee 
recommended that all the utility con- 
cerns in each locality take up this prob- 
lem on a community-interest basis. Pre- 
ventive methods were described. 

In the discussion fiber or wood ducts 
and ventilated manholes were reported 
desirable. Safe temperature limits were 
asked for underground cables and a good 
underground inclosed fuse for 2300-volt 
lines. 

In the paper “Care and Operation of 
Transformers,” W. M.. McConahey, of 
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East Pittsburgh, illustrated the great 
need of carefully watching the insulation 
and temperature of modern transformers. 
He showed the need of testing oil in oil- 
cooled transformers frequently to detect 
the presence of moisture and described a 
filter-press mechanism for cleaning and 
drying the oil. A considerable portion of 
the paper was taken up with a description 
of how to detect the “‘polarity” of a series 
of transformer terminals, so that they 
could be connected in proper sequence. 

Three sessions of great engineering 
interest were those of the “power-trans- 
mission section.” The principal feature 
of the first session was the address of the 
chairman, H. L. Doherty, of New York. 
He briefly described the history of the 
section organization and the aim to bring 
together the civil, mechanical and elec- 
trical engineers with the power consumer, 
operator and financier. He branched out 
into a description of the value of the 
30,000,000 hp. of undeveloped streams to 
the farmers of arid lands, and the need 
of cheaper power from lines of extreme 
voltage. He attacked the present policy 
of the national government as obstruct- 
ing progress and declared that forests 
were not essential in conserving stream 
flow. . 


ELECTRICITY ON THE FARM 


C. H. Williams presented the paper 
“Use of Electricity for Irrigation and on 
the Farm.” It virtually was a 60-page 
treatise on power farming as practiced in 
Colorado. After stating that there were 
300,000,000 acres of land immediately 
east of the Rocky Mountains between 
Canada and Mexico where the annual 
precipitations average less than 20 in., 
so that agriculture could not be carried 
on successfully without artificial water 
supply, he described some of the early 
Colorado : developments and discussed 
losses in ditches, by evaporation, by un- 
derflow, seepage, etc. He then switched 
to a description of pumping some under- 
ground sources by individual plants on 
each tract irrigated, and discussed the 
apparatus and power used, and finally 
led up to the comparison that it was act- 
ually costing $5.85 per acre per season 
for water in Colorado’ with a gravity-sup- 
ply system compared with $2.47 where 
the irrigation was by local pumping. The 
paper contained a vast amount of infor- 
mation on the agricultural side of the 
subject—such matters as (1) the water 
Tfequired for crops like potatoes, wheat, 
alfalfa, etc., (2) stock feeding, (3) 
available feeds, etc. The author de- 
scribed the efforts of the Northern Colo- 
rado Power Co. to secure every farmer’s 
business in its district, and the forms of 
contract were appended to the paper. 
The effect. on the company’s load, the 
manifold uses for electric power about 
the farm and the increased prosperity and 
comfort of the farmer were described. 
There was much discussion and many 
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questions were asked about the practices 
of the Northern Colorado Co. in its rural 
service. J. A. Britton, of San Francisco, 
also described the experiences of the Pa- 
cific Gas and Electric Co., in developing 
ifrigation farming. 

At the second “transmission” meeting 
it was voted to change the section name 
to “Hydroelectric and Transmission Sec- 
tion.” 


WATER POWER AND TRANSMISSION 


J. C. Hoyt, of Washington, D. C., Engi- 
neer-in-Charge of Surface-Water Investi- 
gations, U. S. Geological Survey, con- 
tributed the paper “Work and Publica- 
tions of the U. S. Government Relating to 
Hydroelectric Development.” In this he 
reviewed the activity of the different 
bureaus and departments and the re- 
ports that they had published which gave 
information on the results of hydraulic 
and allied investigations. He presented 
this review of work and publications 
under six heads: (1) Water Supply 
(Geological Survey; Engineer Corps, U. 
S. Army; Weather Bureau; Reclamation 
Service; Special Boards and Commis- 
sions); (2) Topography (Geological Sur- 
vey; Land Office; Engineer Corps, U. S. 
Army; Forest Service; Coast and Geo- 
detic Survey; Special Boards and Com- 
missions) ; (3) Geology (Geological Sur- 
vey); (4) Climate (Weather Bureau); 
(5) Social and Industrial Conditions 
(Census Bureau); (6) Experimental 
Engineering Data (Bureau of Mines; 
Bureau of Standards). The discussion 
turned on the benefit of past codpera- 
tion with the Geological Survey in the 
compilation of surface-water figures and 
the need of continuing and extending this 
work. 

The report of the Power Transmission 
Committee renewed the attacks on the 
government policy of “conservation,” de- 
claring that the existing restrictions on 
water-power sites were burdensome and 
oppressive. The committee described the 
present water-power bills in the Senate 
as unsatisfactory and asked for educa- 
tion of public opinion to stimulate bet- 
ter legislation. 

Hon. R. A. Ballinger, of Seattle, 
formerly Secretary of the Interior, made 
an address on the development of natural 
resources. He declared that control of 
the public domain had passed from Con- 
gress to the Executive and that the origi- 
nal policy of parceling out land to bona 
fide settlers had been reversed, making 
the government a landlord. He stated 
that the total size of power sites in the 
public domain was less than under pri- 
vate control, so that it was preferable for 
the national government to yield centrol 
to the states, allowing each locality to 
regulate its own development. 

Following this address, temarks in 
similar strain were made by H. L. 
Doherty, J. A. Britton, D. B. Rushmore 
and Arthur Williams. 
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The second part of the report of the 
Committee on Progress was then read. 
It opened with a review of tendencies of 
legislation on the development of hydro- 
electric power and contained some mild 
criticisms of the attitude of federal de- 
partments, ‘Considerable attention was 
paid to the Wisconsin water-power law 
(passed in 1911 to compel all persons, 
firms, associations, corporations or muni- 
cipalities to obtain a state franchise for 
building or operating a dam across a 
stream navigable for any purpose what- 
soever) recently declared unconstitu- 
tional. After briefly reviewing some sig- 
nificant matters like the proposals in 
Europe to develop coal gas in the coal 
seams by the combustion of the fuels 
therein, the exchange of electric energy 
across international boundaries, the in- 
creasing use of steam auxiliary stations 
with hydro-electric plants, the sale of 


American aluminum in Canada at prices. 


considerably below those in the United 
States, etc., the report passed on to a de- 
scription of a number of new hydro- 
electric developments about the country 
interesting for their hydraulic or elec- 
trical equipment. 


HIGH-TENSION LINES 


A paper “Switchboard Practice for 
High-tension Transmission” was read by 
S. Q. Hayes, of Pittsburgh. This was a 
review of practice and a description of 
apparatus like panel, pedestal and 
desk switchboards, oil circuit-breakers, 
switches, lightning arresters, indoor and 
outdoor transformer and .switching sta- 
tions. Illustrations were given of ap- 
paratus on the Pacific Slope and in 
Canada. 

The final “transmission” meeting 
opened with the report of the Com- 
mittee on Receiving Apparatus for Trans- 
mission Lines. 

This committee was appointed in the 
belief that where there are miscellaneous 
customers with fluctuating loads, some do 
not use controlling and operating ap- 
paratus of a design and in a manner so 
as to get the best results. The report 
dealt largely with interruptions to ser- 
vice and, of these, that class of disturb- 
ances due to voltage fluctuation. The 
committee recommended that the most 
important thing in operation was not to 
cut out the equipment from the line until 
the disturbance was shown to be more 
than momentary: They also recom- 
mended the use of induction instead of 
synchronous motors where maximum con- 
tinuity of service was the first essential. 
Where synchronous apparatus ,was de- 
sired on account of better power-factor it 
was recommended that there should be 
separate excitation of the field by a stor- 
age battery or belted exciter. A form for 
recording disturbances was recommended 
and it was hoped that the companies 
would collect the information in this way 
and allow the committee to use it in the 
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coming year. This form showed the date 
and time, load before and after, per cent. 
of load loss, whether the disturbance was 
on one, two or three phases, its duration 
in cycles, and the capacity of the power 
house back of it. 

In the discussion following, the aging 
of insulators had prominent place. J. A. 
Lighthipe, of Los Angeles, cited experi- 
ence with a 75,000-volt transmission line 
on which the insulators, though testing 
out nicely when new and also at one 
year’s service, are now steadily depre- 
ciating. The only explanation suggested, 
and this only a tentative one, was that the 
failure might result from microscopic 
cracks due to too rapid cooling. The 
committee was continued for another 
year. 

In the paper “Corona in High-Tension 
Lines,” by G. Faccioli, of Lynn, Mass., 
three questions were considered: (1) 
Why is corona dangerous; (2) where is 
corona to be expected; (3) how can it be 
prevented. It was shown where corona 
occurred a critical stress had been ex- 
ceeded, and that this indicated a probable 
weak point of the system. Another dan- 
ger caused by such discharges is in the 
possible decay of insulation and of con- 
ductors through the production of local 
heat and chemical byproducts such as 
ozone, nitrous oxides and nitric acid. 
Corona discharges appear naturally where 
the electric stress exceeds the critical dis- 
ruptive strength of air, which happens at 
the surface of conductors whose diameter 
is too small or at the end of conductors 
where the high-tension circuit is inter- 
rupted. By increasing the diameter of 
the conductors and using end spheres of 
large diameter, the electric stress may be 
reduced below the critical value. Con- 
ductors at the same potential placed in 
close proximity, or crossing each other, 
exert a mutual influence which decreases 
corona and this has led to the use of wire 
net to prevent this discharge at special 
points where insulation of a certain spe- 
cific capacity stops and another type of 
insulation begins. Metal disks are also 
slipped onto the conductor between the 
two insulations. The paper concluded with 
a description of the 140,000-volt system 
of the Au Sable Electric Co. (described in 
ENGINEERING News, May 16 and 30, 
1912). From preliminary tests which had 
been made it appears that when full volt- 
age of 140,000 volts is held at the power 
house and the line is under-loaded, as at 
present, the voltage at the end of the line 
in Flint (with three 3000-kw. step-down 
transformers connected to the circuit) is 
165,000 volts. The loss per mile averaged 
under each condition is from 15 to 20 
kw. When the line was first put in opera- 
tion the losses were greater, but gradu- 
ally decreased during the first half hour 
due to particles of mud, dirt, sleet, etc., 
which may have been on the conductors 
and which were eliminated after the volt- 
age stress was left on a short time. With 
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140,000 volts held at the end of the li: 
by lowering the voltage at the pows 
house to 120,000, an average loss of . 
kw. per mile has been obtained. If 
uniform voltage of 140,000 is maintaine : 
throughout the entire system, the loss¢ 
are expected to be about 6 kw. per mi! 
Local corona appears on the conductor 
at 134,000 volts, and complete corona a 
155,000 volts. The operating voltage « 
140,000 is, therefore, just below th: 
critical voltage of complete visible corona 

In the discussion following, D. B 
Rushmore explained the term “ionization 
of air” as a condition in which the atom 
of the molecules of oxygen were dissoci- 
ated, leaving a nascent substance of high 
chemical activity. He suggested that the 
pitting of waterwheels might be due to 
ionized or nascent oxygen. Continuing, 
he stated that the stimulation of plant 
growth below a network of highly charged 
wires was probably due to the produc- 
tion of ozone by corona. W. B. Kerr de- 
scribed effects of bombardment of bus- 
chamber walls by fine sand, due ap- 
parently to corona discharge. 


LIGHTNING TROUBLE 


The report of the Committee on rro- 
tection from Lightning, S. D. Sprong, of 
Brooklyn, Chairman, showed that the 
work in this field has advanced to such a 
stage that the reports of trouble as ordi- 
narily made up by different companies 
have little present value, owing largely 
to the lack of proper recording devices. 
The committee recommended that, before 
proceeding along lines now more or less 
familiar, an expert should be employed 
to visit certain representative systems to 
analyze their reports, offer suggestions 
as to the observation and tabulation, etc., 
and suggested an appropriation of $2500 
to be expended by the Committee for the 
purpose suggested. A second recommen- 
dation was made contingent upon the 
non-acceptance of the preceding one. 
This asked that the Committee be given 
authority to bring the matter to the atten- 
tion of member companies and to seek 
from them contributions to a special fund 
for carrying on the work. 

D. B. Rushmore spoke of the great 
amount of work yet to be done in study- 
ing lightning protection and suggested 
that the large transmission companies em- 
ploy a lightning expert who would work 
in harmony with this committee. H. B. 
Gear, of Chicago, endorsed this plan, but 
claimed that most member companies 
were concerned with 200-volt distribu- 
tion systems and transformers. He called 
attention to a series of elaborate experi- 
ments being made at Chicago which 
should give reliable data for such lines. 

The transmission section elected 2s 
chairman, W. N. Ryerson, of Duluth; as 
vice-chairmen, D. B. Rushmore, of 
Schenectady, and P. M. Lincoln, of Pitts- 
burgh; and as secretary, Farley Osgood, 
of Newark, N. J. 
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Annual Convention of the 
American Railway Master 
Mechanics’ Association 


The 45th annual convention of the 
American Railway Master Mechanics’ 
Association was held at Atlantic City, 
N. J., June 17 to 19, 1912, following the 
convention of the Master Car Builders’ 
Association, reported in our issue of last 
week, and in connection with the same 
large exhibit of railway machinery and 
supplies which was noted therein. Whether 
it was due to the enforced absence of any 
formal entertaining on the part of the 
supply men or not, there was quite a 
falling off in the total registration at the 
convention from that of last year, though 
this falling off was principally apparent 
in the numbers of ladies and of railway 
supply men present. In fact, there were 
quite as many members of the railway 
associations present as last year, and the 
attendance in the meetings and the inter- 
est displayed there were, if anything, 
greater than ever before. 

H. T. Bentley (Chicago & Northwest- 
ern Ry.), the president of the Association 
for the current year, was in Atlantic City, 
but, on account of a sudden illness, was 
unable to preside at any of the meetings, 
and his place was taken by D. F. Craw- 
ford (Pennsylvania Lines), the first vice- 
president. Mr. Bentley’s presidential ad- 
dress was read by the secretary. 

This address, after taking up in brief 
fashion a description of the progress in 
mechanical operation of railways during 
the past year, recommended definitely 
three things. First, the codperation of 
the Master Mechanics’ Association with 
the minor mechanical associations of men 
engaged in railway work; two, the desir- 
ability of the promulgation and enforce- 
ment of laws and rules promoting safety 
in railway operation, particularly those 
forbidding trespass on railway property, 
which causes the majority of deaths and 
accidents in railway operation, and, three, 
the desirability of urging upon the federal 
authorities a reform in the method of en- 
forcing the federal boiler-inspection act 
so that there may be uniformity of prac- 
tice among the various inspectors. 

In regard to the question of the con- 
solidation of the two associations, which 
has been discussed in a number of the 
more recent conventions, but which at 
present, according to the report of the 
committee on the subject, seems to be 
dormant, the president recommended that 
while amalgamation of the two societies 
does not now seem to be possible, it 
raight be advisable to consider the hold- 
ing of the two conventions in one cal- 
endar week with two days at either end 
cf five days devoted to the respective as- 
sociations, and with the middle day de- 
voted to a joint session. This, he thought, 
might reduce the length of time required 
now to attend the conventions, 
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The work of the Association is carried 
on principally through reports of com- 
mittees and discussions thereon. Ab- 
stracts of the more important committee 
reports presented at this year’s conven- 
tion are given below. 


CoMMITTEE REPORTS 


ApvisorY, TECHNICAL—This committee, 
appointed two years ago to act as the in- 
termediary between the Association and 
all outside activities and to report on all 
matters of an engineering or mechanical 
nature, upon which the society should 
give out some opinion, has found that, 
owing to the formation of similar com- 
mitttees in societies of the higher 
branches of railway operation, and to the 
fact that the Master Mechanics’ Associa- 
tion has not consolidated with the Mas- 
ter Car Builders’ Association, it could 
not perform the work allotted to it. 
As its own recommendations then, it was 
discharged from further duty. 

MECHANICAL STOKERS—The report of 
the Committee on Mechanical Stokers in- 
dicated a considerable progress in this 
device during the past year. The re- 
port is given in full on another page of 
this issue. The discussion developed the 
fact that with few exceptiofis the mechan- 
ical stokers installed on American rail- 
ways are proving most successful. So far 
there seems to have been no definite ef- 
fort to determine their economy and their 
installation has been aimed at increasing 
the boiler capacity of large locomomo- 
tives and of reducing the very arduous 
labor of hand firing such locomotives. 
On some test runs, a certain mechanical 
stoker has loaded 11,000 Ib. of coal per 
hr. into the fire, whereas it was stated the 
best human performance was 8400 Ib. per 
hr., and where the average firemen could 
only throw 3500 Ib. per hr. This latter 
figure was stated by D. F. Crawford 
(Pennsylvania Lines) to be the figure 
above which he thought the installation 
of mechanical stokers should be made. 
In passenger locomotives smaller than 
this on suburban lines, the stoker might 
he used in order to reduce the smoke 
nuisance. : 

In the same discussion, W. J. Toller- 
ton (Chicago, Rock Island & Pacific Ry.), 
stated that oil burning on locomotives is 
not a matter of much future interest to 
most railways, on account of the difficulty 
in getting the oil. He said that oil burn- 
ing would probably be discarded in the 
very near future by all except those roads 
that own their own wells. 

SAFETY VALVES—This committee sub- 
mitted a report which contained a formula 
for determining the sizes of safety valves 
for locomotives: and specifications as to 
the number and size to be applied, the 
metal recommended for their manufac- 
ture, the matter of stamping lifts on the 
valves, location and spacing in the dome, 
the kind and sizes of thread to be used 
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and instructions as to tests. There was 
some discussion as to the probable ne- 
cessity of having three safety valves the 
first set at boiler pressure, the second 2 
Ib. in excess and the third 5 Ib. 
in excess, as_ specified in the re- 
port, and also some comment to the 
effect that it was hardly necessary 
to make definite specifications as to in- 
spection, inasmuch as the federal boiler- 
inspection act provided that. However, 
the report was accepted as read and 
passed to letter ballot for approval. 

Contour OF Tires—A standard tire 
contour, similar to the present M. C. B. 
standard, was recommended by this com- 
mittee for steel wheels for engine and 
truck wheels. This contour has a flange 
height of 1 in., and is to be used for all 
except driving wheels. The committee 
would not recommend any change in the 
present driving-wheel contour for road lo- 
cometives, but recommended that for 
switching locomotives a flange of 1 in. in 
height is perfectly safe instead of the 
maximum 1'%-in. flange, now standard 
for driving wheels. The committee 
stated that it could not see its way clear 
to recommend flanges of wheels under 
locomotives and tenders being allowed to 
remain in service when worn below }i 
in.; a point which it was advised by last 
year’s convention to consider. In the dis- 
cussion there was considerable debate as 
to the desirability of a high flange on 
road locomotives and the excessive taper 
(1 in 20) of the tread, but the recom- 
mendations were accepted and passed to 
letter ballot. 


STEEL TirES—The Committee on Steel 
Tires submitted a specification for steel 
tires. This specification describes the 
material, different classes of tires, the 
chemical composition, the finish, the 
branding, the samples for chemical analy- 
sis, the required physical properties, a 
falling weight test and the methods of 
inspection. No one of the committee was 
present and the specifications were read 
by the secretary and afterward by vote 
of the convention deferred till next year 
for action. 


MAIN AND SipE Rops—The Committee 
on Main and Side Rods submitted a re- 
port which consisted entirely of formulas 
for the checking and the design of these 
parts. The action on the report was de- 
ferred until next year. 

FLANGE LuBRICATION—Continuing its 
report of last year, this committee stated 
that it is the general opinion of rail- 
roads which have applied flange lubrica- 
tors, that such application has materially 
reduced the wear of tires and has conse- 
quently resulted in great economy. Fur- 
thermore, it has been noted that the wear 
of rails on curves has been reduced where 
flange lubrication is used. As in the re- 
port last year, it was stated that it now 
seems that the hydrostatic lubricator is 
the best type now available. In the dis- 


on ae em corer BOE S 


Ne SP apie mam 


Soa ee ae 


’ 
' 
: 
; 





1246 


cussion some members. reported that en- 
gines which had. run from 25,000 to. 30,- 
000 miles without this lubrication before 
renewing tires would, run from 65,000 
to 85,000 miles with lubrication. It fur- 
thermore was brought out that apparently 
there is no slipping on grades, inasmuch 
as the lubrication is applied to the flanges 
and not to the treads of the tire. The 
committee’s conclusions are as follows: 
(1) The value of flange lubrication de- 
pends upon local conditions; (2) flange 
lubrication has proved effective as a 
means of reducing flange wear, particu- 
larly on driving wheels; (3) the effect 
of lubricant applied to driving-wheel 
flanges decreases rapidly as distance of the 
wheel from point of application increases; 
(4) flange lubrication results in consider- 
able saving in rail wear where sharp 
curves are frequent; (5) the effect of 
flange lubrication upon train resistance 
is not sufficient to make it a factor in ton- 
nage rating. 2 

HIGH-POWER HEADLIGHTS—The Com- 
mittee on Minimum Requirements for 
Headlights reported that no further ex- 
periments have been made during the 
past year, but recommended to the con- 
vention that it pass a resolution to the 
effect that it was the sense of the conven- 
tion that high-power headlights should 
not be ordered by the government on 
roads having multiple tracks or using 
block signals. Such a resolution was 
passed. It was reported by the committee 
that a number of the Southern states had 
high-power headlight bills under consid- 
eration. 

CAST-STEEL LOCOMOTIVE FRAMES—This 
committee reported that it was unable to 
complete a satisfactory report on account 
of the contradictory testimony as to the 
methods and quality of steel. It asked, 
therefore, for more time. By motion of 
William Forsyth (Chicago, IIl.), the com- 
mittee was asked to confer with the 
American Society for Testing Materials 
in regard to drawing up such specifica- 
tions. 

SUPERHEATER LOcomoTives—There was 
an individual paper and a committee re- 
port, each dealing with the subject of 
superheater locomotives. The paper, by 
Profs. C. H. Benjamin and Louis E. 
Endsley (both of Purdue University) and 
presented on the floor by Prof Endsley, 
was merely a report of the progress in 
the superheat investigations being carried 
on on the locomotive equipped with the 
Schmidt superheater, at Purdue Univer- 
sity. The paper states briefly: 

It will be remembered that the work 
reported upon for the last three years 
was a comparison between the efficiency 
of the locomotive when using first, sat- 
urated steam, and then superheated 
steam, while developing approximately 
the same amount of power under both 
conditions. When the maximum power 
was obtained upon the locomotive, while 


using saturated steam, it required the 
burning of from 120 to 130 Ib. of coal 
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per sq.ft. of grate area per hour, whereas 
when superheated steam was used, and 
when approximately the same power 
was developed, only from 85 to 90 Ib, 
of coal per sq.ft. of grate area were 
burned, This difference in the amount 
of coal burned while operating with sat- 
urated and superheated steam, respec- 
tively, is due to the fact that about 25% 
saving was made in the amount of coal 
burned. 

The work this year has consisted in 
increasing the power by increasing the 
cutoff by small increments in an en- 
deavor to burn the same amount of coal 
per square foot of grate area per hour, 
as was done while using saturated steam. 
While we have not up to this time in- 
creased the cutoff to such an extent as 
to make this possible, it is apparent that 
there will be no great difficulty in burn- 
ing the same amount of coal. When 
these tests are completed, it can then be 
determined to what extent the power 
has been increased and by what amount 
the efficiency has been affected. It is 
evident that if this increase in the 
amount of coal burned can be effected 
without decreasing the efficiency of the 
locomotive, the per cent. of gain in 
power will be even greater than the 
per cent. of gain in the efficiency of the 
locomotive when using superheated 
steam than when using saturated steam. 


Speaking further, Prof. Endsley said 
that since the above was written, the ex- 
periments have shown that the increased 
cutoff has materially decreased the effi- 
ciency of the cylinder, and instead of get- 
ting, as noted in the low cutoff tests, an 
increase of cylinder efficiency of 334% 
for a 25% coal saving, the 70% cutoff 
tests showed a cylinder efficiency increase 


of but 16% for the same saving of coal. 
It is, therefore, planned in future tests 
to enlarge the cylinders to a size that 
will give the same cutoff with the super- 
heated steam engine as with the old 


saturated steam engine. C. D. Young 
(Pennsylvania Lines) confirmed this ex- 
perience by some tests by his road. As 
a result of these tests he concluded that 
where piston speed is low and cutoff long, 
there is no economy in superheating. 
The second discussion on superheaters 
was the result of the report of the Com- 
mittee on Maintenance of Superheater 
Locomotives. It has been freely admitted 
heretofore that the superheater locomo- 
tive has great possibilities, but there has 
been considerable doubt as to the wear 
of the parts under the excessive heat and 
pressure developed, and this committee 
was appointed last year to investigate the 
matter. The conclusions reached after 
extensive correspondence among the rail- 
ways are given on p. 1249 of this issue. 
The discussion showed that the com- 
mittee’s report was acceptable to most of 
the users of superheater locomotives, and 
that it is the general impression that the 
maintenance of these engines, particu- 
larly their lubrication, is now as well un- 
derstood as on other Iscomotives. The 
question of their repairs or the life of the 
parts is not settled, on account of the 
short time they have been in use, nor is 
their theoretical efficiency precisely 
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known, as was indicated in 
Endsley’s paper. 

Locomotive BoiLers—The committ 
on the Design, Construction and Maint 
nance of Locomotive Boilers presented 
most exhaustive report, compiled from t! 
answers of a lengthy list of questio: 
sent out to the various railway compa: 
ies. The questions took up details of th 
design and construction of every portio: 
of the boiler and the answers to them, 
as compiled by the committee, form a 
valuable exposition of the present stage 
of the art. They were so complete and 
extensive, however, that any attempt at 
an abstract is impossible. Likewise, the 
discussion of the report, which took up 
the best part of one day’s meeting, was 
so directed to particular details that no 
abstract can be given here. The entire 
paper and discussion, when printed, 
should be interesting to all boiler builders 
or railway mechanical men. 

OTHER CoMMITTEES—The Committees 
on Revision of Standards, Safety Appli- 
ances,'-Standardization of Tinware and 
Engine-tender Wheels did not report any- 
thing of consequence. 


Pri 


OFFICERS 


The following officers were elected for 
the ensuing year: President, D. F. Craw- 
ford (General Superintendent of Motive 
Power, Pennsylvania Lines); Ist Vice- 
President, T. Rumney (Assistant to Vice- 
President, Chicago, Rock Island & Pacific 
Ry.); 2d Vice-President, D. R. MacBain 
(Superintendent of Motive Power, Lake 
Shore & Michigan Southern Ry.); 3d 
Vice-President, F. F. Gaines (Superinten- 
dent of Motive Power, Central of Georgia 
Ry.). The Secretary is Joseph W. Taylor, 
390 Old Colony Building, Chicago, III. 


The Capacity of a Locomotive Fireman 
was discussed at the recent convention 
of the American Railway Master Me- 
chanics’ Association, at Atlantic City. 
This capacity depends so much on the 
individual characteristics of the man and 
the peculiarities of the engine, the train 
and the road that it is difficult to arrive 
at any average figure, but it was brought 
out in the discussion that the ordinary 
fireman working on a six- to eight-hour 
run generally does not fire more than 
3000 1b. of coal per hour and it was also 
stated that on the passenger engines 
from 4500 to 5000 Ib. of coal per hour 
might reasonably be expected. An ex- 
ample of exceptionally high endurance 
and strength was noted by C. D. Young, 
Engineer, of Tests of the Pennsylvania 
R.R., who stated that last summer in 
some capacity tests between Ft. Wayne 
and Valparaiso, Ind., a distance of 105 
miles, a specially recommended fireman 
handled fuel for three hours at speeds 
greater than 60 miles per hour at an 
average of 8400 Ib. of coal per hour. 
This work was done with a No. 5 shovel. 
It was the opinion of Mr. Young that 
had the man been provided with a larger 
shovel he could have exceeded the fig- 
ures given. He also stated that in the 
locomotive test plant there were men 
who could fire as high as 9700 Ib. of coal 
per hour. 
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Present Status of Mechanical 


Stokers for Locomotives* 

Last year your committee expressed 
the expectation that this year, judging 
from the progress which was being made 
in the development of the mechanical 
stoker, it would be able to report finally 
on a few stokers which had been de- 
veloped sufficiently to render practically 
uninterrupted service. Your committee 
also pointed out that the principal benefit 
to be derived from the utilization of a 
perfected stoker fulfilling the require- 
ments specified was the realization of the 
maximum boiler capacity of locomotives 
with the ultimate result of increasing 
their hauling capacity and reducing their 
coct of operation per ton mile of service 
rendered. 

The actual service performance of two 
stokers complying with the specifications 
laid down in last year’s report, as de- 
veloped by extensive inquiry among rail- 
roads who have heeded your committee’s 
request by lending their aid and installing 
a limited number upon large locomotives, 
justifies your committee in now report- 
ing that these two stokers have, in a 
measure, fulfilled its expectations, inas- 
much as the indications are that their 
service has been sufficiently reliable in 
practical operation on a large number of 
heavy locomotives. These stokers are the 
Crawford Underfeed Stoker, which was 
described in the American Railway Mas- 
ter Mechanics’ Association Proceedings 
for 1910, volume XLIII, and the Street 
Overfeed Stoker described in the Ameri- 
can Railway Master Mechanics’ Associa- 
tion Proceedings for 1910, volume XLIII.+ 

Both types of stokers in successful ser- 
vice today maintain the same general 
principles originally employed. The im- 
provements made on them, which re- 
sulted in making their operation practic- 
able, are improvements of detail only, 
such as would result from the knowledge 
gained of the weakness of individual de- 
tails brought out by actual service. 

The principal benefit to be secured by 
the application of the mechanical stoker 
to large locomotives is the realization of 
the maximum boiler capacity. When 
three or four years ago the necessity for 
passenger locomotives and freight loco- 
motives of still yreater capacity than 
those already in service became apparent, 
they were not.generally considered pos- 
sible without some device to assist in 
handling the increased quantity of fuel 
which it was thought these engines would 
require. The solution of the apparent 
difficulty, however, was accomplished to 
a large extent by providing means which 
reduced the actual fuel requirements of 
large locomotives. These means are the 





*Portion of the report of the Commit- 
tee on Mechanical Stokers to the an- 
nual convention of the American Rail- 
way Master Mechanics’ Association, At- 
lantic City, N. J., June 17-19, 1912. 

*These descriptions are reprinted as 
footnotes to the respective descriptions. 
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superheater, the brick arch, improved 
boiler, better engine proportions, more 
scientific methods of firing, and better 
locomotive maintenance. The fact is 
being more strikingly realized every day 
that a 5% saving in fuel amply warrants 
the installation of apparatus and the 
adoption of means which may result in a 

% increase in the cost of maintaining 
motive power. 

The net effect of these means as far 
as the stoker is concerned, in spite of the 
fact that they tend to increase mainte- 
mance expenses, has been to defer, to 
some extent, the absolute necessity of the 
stoker as a means on present-day engines 
to get out of them their maximum ca- 
pacity. It should not be inferred, how- 
ever, from this statement that the me- 
chanical stoker does not find application 
to certain engines in operation today, 
especiaily of the larger Mallet types 
which are in continuous service on long 
mountain grades. On the other hand, 
too, as the greater sustained tractive 
efforts of the large engine equipped with 
superheaters and brick arches is gradu- 
ally taken advantage of, its fuel con- 
sumption per hour will increase, though 
decreasing on the ton-mile basis, with the 
eventual result of possibly making neces- 
sary to some extent means, in addition 
to those already provided, to supply fuel 
to the engine up to its maximum require- 
ments. 

When this condition develops, as it is 
bound to, by traffic increases, careful in- 
vestigation of tonnage ratings, and the 
raising to a higher standard the efficiency 
of operation, the demand for a perfected 
type of mechanical stoker will become 
more acute than ever. It is, perhaps, 
somewhat of a good fortune that the 
superheater has stepped in and tided over 
the difficulty that would have resulted 
while the stoker was in ~rocess of de- 
velopment and the demana for large en- 
gines becoming more insistent. 

A review of the present status of stok- 
ers already called to your attention, as 
well as a brief description of new stok- 
ers under process of development will be 
in order. 

CRAWFORD UNDERFEED STOKER*—This 
stoker, in service on the Pennsylvania 
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R.R. and the Baltimore & Ohio R.R., has 
been developed into a practical operating 
machine, and is being applied to all of 
the large Pacific type class K-2 passenger 
locomotives and the Consolidation type, 
class H-8-C, freight locomotives building 
for the Pennsylvania Lines West of Pitts- 
burgh. On these lines 45 locomotives 
are now equipped, and 20 locomotives 
under construction are being equipped. 
The Lines East have ten locomotives 
equipped. The Baltimore & Ohio R.R. 
reports one Crawford stoker in service on 
a Mallet engine with a grate area of 100 
sq.ft., and a tractive power of 105,000 
Ib., working compound. 

The 45 locomotives on the Pennsyl- 
vania Lines West, which include some of 
the earlier designs, have made a total of 
7361 trips up to the middle of March, of 
which 3640 were 100% stoker fired, 2082 
between 75 and 100%, and 1639 below 
70%. The “per cent. stoker fired” is in 
reference to the amount of coal put into 
the firebox by the stoker; as for instance, 
a 90% stoker-fired trip means that the 
stoker fired 90% of the coal while 10% 
was hand fired, the firing by hand being 
done to fill up spots in the grates which 
resulted from imperfect distribution of 
the coal by the stoker. Some capacity 
tests on the Western Division of the Lines 
West were run with a dynamometer car 
on various passenger locomotives, one of 
which was a Pacific type equipped with 
a Crawford stoker. The results of these 
tests have not been completed so as to 
become available for this report, but the 
preliminary figures indicated, with re- 
spect to the coal consumption, that the 
stoker made as good a performance as 
the skilled fireman selected for the hand- 
fired locomotives. 

The Crawford Stoker applied to the 
Mallet engine of the Baltimore & Ohio 
R.R. has been in service about a year. 
Some difficulty was experienced with this 
stoker due to the fact that some departures 
in design were made from the stoker as 
originally developed, consisting princi- 
pally in the provision of two cylinders 
to operate the plungers instead of one. 
This necessarily added certain complica- 
tions which subsequently gave trouble. 
After certain changes, the stoker gave a 








*CRAWFORD UNDERFEED STOKER 
—All the mechanism of the stoker, includ- 
ing the conveyor from the tender, is 
operated by a single steam cylinder. The 
coal is fed from the tender through an 
opening in the floor and is then handled 
by a feeder and breaker sliding back- 
ward and forward in the direction of the 
center line of the tender. This is not a 
crusher, but has a limited opening, and 
is provided to prevent large lumps hav- 
ing access to the conveyor beneath. 

Inside of the conveyor, and at eleven 
oints, are placed rake fingers operated 
rom a bar above and extending nearly 
to the bottom of the trough, and hav- 
‘ing such a movement as to drag over 
the coal in moving baekward and ag 
ing the coal toward the locomotive in 
its forward movement. 

From the conveyor the coal is led to 
a point directly beneath the deck plate 
of the locomotive back of the boiler and 
dropped into a space where it is pushed 
by plungers under the mud ring and into 





two troughs longitudinal to the firebox 
and below the surface of the grates. 

In the bottom of the troughs are ad- 
ditional feeders for conveying the coal 
to the middle or forward portion of the 

rate. The plunger or feeder first tak- 
ng the coal feeds it principally to the 
back end of the grate, and the addi- 
tional feeders carry it forward. 

The arrangement of these feeders is 
such that their number can be increased 
80 oe to get the desired distribution of 
coal. 

The operation of the steam cylinder is 
controlled by a small valve in the cab, 
which is operated by the fireman. 

As alrea stated, one steam cylinder 
performs, through a system of levers 
and connections, all the operations of 
breaking and feeding from ‘the tender 
to the actual forcing of the coal from 
the troughs in the firebox to the point 
where the coal burns. 

‘Fee also Engineering News, Apr. 13, 
1911, p. 450. for a description of the 
Crawford stoker.—Ed. Eng. News.] 
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fair distribution of coal. This stoker is 
still in service, but has not given quite 
the satisfactory performance so that it 
could be termed unqualifiedly successful. 
Inasmuch as this particular stoker is a 
modification of the Crawford stoker as 
now perfected for engines of the type to 
which it has been applied on the Pennsyl- 
vania Lines, some difficulty, as experi- 
enced with it, might reasonably be ex- 
pected. 

STREET OVERFEED STOKER*—This stoker 
is now being built in two somewhat dif- 
ferent forms, distinguished from one an- 
other as the screw conveyor type and tle 
crusher type. The screw conveyor stoker 
is built to take screened coal from the 
tank and distribute it evenly over the 
grates in the firebox without being han- 
died by the fireman. The coal used by 
this machine must be passed through a 
screen having 2-in. square mesh before 
it ‘s placed on the tank. With this type 
of machine the fireman has no manual 
labor to perform excepting that of raking 
the coal on top of the screw conveyor 
when the supply in the tank is low. 

The crusher stoker is designed to take 
lump, run-of-mine, or slack coal from the 
tank and distribute it over the grates in 
the firebox. With this type of machine, 
all the coal must be scraped or shoveled 
into the crusher by the fireman. The 
parts of the stoker on the back boiler 
head and the distribution systems are the 
same with both machines. The primary 
difference between them is in the means 
provided for conveying the coal from the 
tender to the distribution system, the 
screw conveyor type only needing one en- 
gine to operate the entire machine, 
whereas the crusher type needs two; one 


*STREET OVERFEED. STOKER—This 
stoker is of the scatter type, in which 
crushed coal is driven into the firebox 
by steam jets. It consists essentially of 
three parts, namely, a crusher, an ele- 
vator and a distribution system. 

The crusher is located on the tender, 
a small section of the water bottom be- 
ing cut to accommodate it. It is of the 
swinging-jaw type, and the opening is 
on a level with the tank fioor so that 
the coal can be scraped into it without 
being lifted, The crusher will take “run 
of mine” coal with lumps up to &x10 in. 
and reduce them to a size which will 
pass through a slot about 1% in. in 
width. It is driven by a single-acting 
steam engine bolted rigidly to the 
crusher and direct connected thereto. 

The coal, after being crushed, slides 
by gravity through a boiler-iron trough 
pivoted to the tender, into a hopper lo- 
cated beneath the deck plate of the lo- 
comotive secured thereto and forming 
the lower end of the elevator casing. 

The elevator consists of a double end- 
less chain with drop-forged links, and 
having malleable-iron buckets riveted 
thereto. This chain travels in a casing 
made of gas pipe of standard dimen- 
sions. The upper end of this casing is 
secured firmly to the boiler head and 
the lower end to the deck plate. At the 
upper right-hand corner the elevator 
passes over a steel sprocket wheel which 
forms the drive. This wheel is, through 
a worm, driven by a small steam engine 
bolted to the boiler head. 

The coal is discharged from the ele- 
vator at a point centrally on th: boiler 
head directly above the fire door. It 
falls through a distributor hopper into 
three distriutors, one of which is lo- 
cated centrally and each of the other 
two on the side, and all above the fire 
door. From these distributors it is, by 
means of the distribution system, spread 
over the grates. The distributors are 
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for the crusher, the other for the con- 
veying mechanism. 

It is the opinion of the designer of the 
Street stoker that the provision of means 
for preparing coal on the tender for suita- 
ble firing is but a temporary expedient to 
be used with experimental machines, and 
that for practical operation of a large 
number of stokers, it would be more 
feasible to prepare the coal at the chutes 
suitable for stoker firing before delivery 
to the tender. Your committee last year 
recommended that a stoker, in order to 
be complete, should be able to handle 
run-of-mine coal. In this respect the 
Street screw conveyor type of stoker does 
not meet your committee’s recommenda- 
tions. The indications, however, are, 
judging from recent developments, that 
it will be more economical to concentrate 
the means for properly preparing coal for 
stoker consumption at the coal chute with 
the net gain of reducing to a minimum 
the complication of a machine which, 
when applied to a locomotive, will of 
necessity add to the expense of locomo- 
tive maintenance and the likelihood of en- 
gine failure. 

The total number of Street stokers ap- 
plied and in service today are 30, 13 of 
which are of the crusher type and 17 of 
which are of the screw conveyor type. 
Sixty-nine stokers of the screw conveyor 
type are under construction for applica- 
tion to 45 Mallet engines ranging in trac- 
tive power from 72,800 lb. and 99.5 sq.ft. 


grate area to 105,000 Ib. tractive power 
and 100 sq.ft. grate area, and 24 Mikado 
engines of 60,800 lb. tractive power and 


66.7 sq.ft. grate area. The 30 stokers in 
operation are applied to engines ranging 
in size and type from 45,700 Ib. tractive 


made of cast iron, extending through 
tubes which are roled and beaded into 
the back head of the boiler and the fire- 
box sheet. Each distributor is fitted with 
a steam nozzle, through which a blast 
of steam is admitted intermittently for 
driving the coal into the firebox. 

A discharge regulator is 
which, when moved to the right, will 
give a heavy fire on the right side of 
the grate, and, when moved to the left, 
will give a heavy fire on the left side 
of the grate. The distributor hopper is 
provided with a deflectar, by movement 
of which the major proportion of the 
coal can be fed to the center or the slide 
distributors as desired. 

The steam engines runing at a con- 
stant speed are both fitted with shaft 
governors inclosed in a crank case, and 
the lower end of the connecting rod and 
valve rod are the only adjustable bear- 
ings. The only attention these engines 
require is the introduction of a small 
quantity of oil in the crank case every 
three or four days. The only other parts 
of the stoker requiring attention are the 
three bearing on the crusher and two 
on the elevator, which require oiling 
once a day. 

It is, of course, desirable to do awa 
with the crusher, and have crushed coa 
delivered to the tender, as this will re- 
duce the number of working paste of 
the stoker. The crusher is provided with 
a relief spring which makes a breakage 
impossible, and the elevator is made 
sufficiently strong to stop the engine 
which drives it without breakage. 

With crushed coal on the tender a 
screw conveyor will be used for carry- 
ing it to the locomotive. This conveyor 
will be protected by a _ wire netting 
which will make impossible the introduc- 
tion of anything which cannot be handled 
by the elevator and the distributors. The 
screw conveyor will be driven by the 
elevator engine, which will be the only 
engine used with this type of stoker. 


provided 
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power consolidation freight, 58,000 
tractive power mountain passenger, a 
60,700 lb. tractive power Mikado frei; 
to 105,000 Ib. tractive power Ma! 
freight and pusher engines. At the | 
convention of this Association, eight 
these stokers were in operation. Fr. 
the service rendered by them, as well . 
the results of individual investigatio: 
made by various roads, this number h« 
grown to 30, with 69 under constructi: 
for entry into service within the next fe 
months. 

General inquiry of different road 
which have the latest type of Street 
stoker in service has developed the facts 
that its service is satisfactory, as indeed 
is attested to by the extension of its use; 
that it permits realizing the fullest ca- 
pacity of the locomotive boiler; that it 
permits of carrying a thinner fire than 
ordinarily possible with hand firing; that 
with considerate attention, it renders 
practically uninterrupted service; but that 
it does not necessarily effect economies 
in fuel consumption. The fact was also 
developed that the greatest trouble in the 
operation of this stoker results from the 
unfamiliarity of engine crews with it at 
the time of introduction. It takes con- 
siderable drilling to get a sufficient num- 
ber of men on a division trained so that 
the stoker may be handled successfully 
in pool service. This difficulty, however, 
is a minor one, and naturally follows at 
the outset of the use of a device new in 
railroad service. As the stoker becomes 
more generally utilized, this trouble will 
disappear. 

HANNA OVERFEED STOKER—This Stoker, 
as far as developed, was briefly reviewed 
in the Proceedings of the American Rail- 
way Master Mechanics’ Association for 
1911, volume XLIV. It did not fully meet 
the requirements of your committee. 

As a coal-distributing means, the Han- 
na stoker has successfully demonstrated 
its possibilities. It has been in continued 
service on engines of the Consolidation, 
Pacific and Mallet types, giving a good 
account of itself, particularly when the 
engine crews took a personal interest in 
its operation. 

The manufacturers of the Hanna stoker 
are revising its design and construction 
so as to increase the scope of their ap- 
paratus to comply with the specifications 
as laid down by your committee. 

BARNUM UNDERFEED STOKER — This 
stoker as developed so far by the Chi- 
cago, Burlington & Quincy R.R. employs 
screw conveyors located in troughs ex- 
tending longitudinally just below the 
grates. The screw conveyors decrease in 
diameter from the rear of the firebox to 
the front. Above the conveyors in each 
trough are a series of inclined plates, ad- 
justable for height and inclination. The 
clearance between the conveyor and the 
bottom of the trough may also be ad- 
justed to secure the best results. The 
conveyors are operated by a transverse 
worm shaft under the cab deck, which is 
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rotated by two small steam engines se- 
cured on the outside of the frames. A 
coal crusher on the latest type of stoker 
as applied to five 2-10-2 type engines re- 
cently built for the Chicago, Burlington 
& Quincy R.R. is also provided. This 
crusher is driven by a small steam engine 
located on the tender. It delivers coal to 
a belt conveyor which transfers it to a 
transverse trough from which it is dis- 
charged into the longitudinal feed 
troughs. ; 

In addition to the five 2-10-2 type en- 
gines equipped above, the Barnum stoker 
has been in service on a switch engine of 
the Burlington road operating in Chicago, 
as well as a Prairie type engine operat- 
ing in freight service. It is reported as 
giving good results with both low-grade 
bituminous coal and lignite. It is further 
reported that the indications at this time 
for this stoker are that it is a practical 
machine, assisting in making steam 
readily and being free from failure and 
breakdowns. 

DICKINSON OVERFEED STOKER — This 
stoker was tried out on the Erie R.R. It 
employed the fundamental principle of 
coal distribution of the Hayden stoker 
further developed. It was equipped with 
a coal crusher and means for conveying 
coal, consisting of a screw conveyor 
transmitting the crushed coal to a bucket 
conveyor incased in ,a housing, which 
bucket conveyor in turn delivered the coal 
to the distributing mechanism. The ap- 
paratus was so arranged that it did not 
in any way encumber the fire-door. The 
entire machine was driven by two small 
steam engines; one operating the crusher, 
the other the conveying apparatus. 

The conveying mechanism as well as 
the distributing device of this stoker were 
successful, but the coal crusher failed, 
due principally to its inadequacy. The 
engines together with a few minor details 
gave considerable trouble, although the 
complete combination gave a good show- 
ing when in proper repair. For it to be 
maintained in this condition, however, 
proved very expensive. 

From the experience gained from the 
above stoker, a second one was designed 
and built, seeking to avoid all the weak- 
nesses of the first while incorporating all 
its good points. The modified stoker, as 
finally placed into operation, used only 
one engine of a special slow-speed de- 
sign, special form of boot for the eleva- 
tor carrying all the gearing to avoid en- 
cumbering the engine, an improved con- 
veyor, a suitable coal crusher, and better 
coal distributing means. This stoker was 
finally placed into operation during the 
month of February last, applied to a Con- 
solidation freight engine. It soon de- 
veloped that snow and moisture in the 
coal presented new difficulties by caus- 
ing the fine coal to dry and cake in the 
elevator buckets, gradually filling them 
up, which so diminished the elevating ca- 
pacity of the conveying mechanism that 
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it clogged and stopped, finally resulting 
in a. failure by breakage of the elevator 
chain. This trouble was probably due to 
wrongly designed buckets, since the 
bucket elevating system as employed in 
the Street stoker works without trouble. 
During the operation of the stoker, steam 
was satisfactorily maintained and the ap- 
paratus worked smoothly. It is now pro- 
posed te do away entirely with the bucket 
elevator scheme and substitute in its 
stead helical screw conveying means. 

HAYDEN STOKER—Nothing further in 
the line of development with the original 
type of Hayden stoker has been under- 
taken. 

BREWSTER STOKER—The Brewster Un- 
derfeed Stoker was briefly described in 
Proceedings of the American Railway 
Master Mechanics’ Association for 1911, 
volume XLIV. A stoker of this type was 
built and applied to a Consolidation en- 
gine of the Erie R.R. This stoker, being 
the first of its kind built and placed in 
operation, having incorporated in it sev- 
eral novel features, developed some weak- 
nesses, as well as indicated the possibili- 
ties of certain of its new features. 

STROUSE OVERFEED STOKER—No fur- 
ther attempt, as far as your committee 
has been able to determine, has been 
made to perfect this stoker. ~ 

HERVEY OVERFEED STOKER—This stoker 
was placed in operation on a Mikado en- 
gine of the Baltimore & Ohio R.R. As 
far as developed, it is a distributor only, 
requiring coal to be shoveled into a hop- 
per from which it is fed to a cylindrical 
hopper situated opposite the furnace-door 
opening. From this latter hopper, the 
coal is distributed in the firebox by means 
of rapidly revolving vanes, fitted on a 
shaft driven through a chain and sprocket 
by a small engine. After several months 
of experimenting with this stoker, it was 
removed on account of the difficulty ex- 
perienced with the distribution of the coal 
in the firebox. 


CONCLUSION 


Generally speaking, in consideration of 
the foregoing review of the status of the 
mechanical stoker, your committee feels 
justified in concluding that decided prog- 
ress has been made during the last year 
in the development of the mechanical 
stoker. While the perfection of the super- 
heater and the brick arch have assisted in 
making possible a larger engine, it is 
considered, judging from these indica- 
tions, that the advent of the perfected 
mechanical stoker will make possible a 
still larger engine. 

(Signed) T. Rumney, Chairman, 
E. D. NELSON, 
. GOSSETT, 
. CARNEY, 
. SECHRIST, 
. DICKENSON, 


EO. HODGINS. 


QOvxrASf 
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The Maintenance of Super- 
heater Locomotives* 


The Committee on the Maintenance ot 
Superheater Locomotives was instructed 
to consider and report on: (a) The best 
metal for cylinder and steam-chest bush- 
ings; (6) The best metal for valve and 
piston rings; (c) The best means of lu- 
bricating superheater locomotives. 

In order to obtain as many data as 
possible upon which to base its report, 
the committee issued a circular of inquiry 
to the members. An analysis of the re- 
plies indicates that the results obtained 
from superheater locomotives have been 
very satisfactory. 

It is interesting to note that five years 
ago there were less than a dozen super- 
heater locomotives operating in the 
United States, whereas at the present 
time there are about 2500 locomotives in 
the United States and Canada having 
fire-tube superheaters. 

Minor difficulties have been experi- 
enced on a number of railroads; but the 
great advantages to be derived from the 
use of superheated steam, such as in- 
creased economy of coal and water, in- 
creased power, due to the absence of cyl- 
inder condensation, the permissible re- 
duction of steam pressure combined with 
the use of larger cylinders—all obtained 
without material increase in the size or 
weight of boiler—leads us to believe that 
the use of superheated steam in loco- 
motives will increase rapidly. 

This being so, it is of great impor: 
ance to determine the metal best suited 
for use for bushings and packing rings 
on modern superheater locomotives, be- 
cause the use of highly superheated 
steam increases the difficulty of obtaining 
proper lubrication, and thus the metal is 
subjected to more severe working con- 
ditions than are usually found with satu- 
rated steam locomotives. 

It is also important that we know the 
best means of securing proper lubrica- 
tion because the efficiency of lubrication 
has a direct bearing on the life of bush- 
ings and packing rings. 

A metal suitable for use as cylinder 
and steam-chest bushings of superheater 
locomotives should be homogeneous. 
close grained, tough and of good wear- 
ing quality, combined with sufficient 
strength. It should be tough in order to 
resist wear, but at the same time it must 
be of such composition that it can be 
readily machined. 

Replies to the circular of inquiry in- 
dicate that Hunt-Spiller gun iron has 
been used on many railroads with ex- 
cellent results. This is stated to be 2n 
air-furnace charcoal iron, and the pro- 
cess of manufacture, combined with 
proper chemical composition, seems to 





*Portion of a report of a committee be- 
fore the American Railway Master Me- 
chanics’ Association, Atlantic City, June 
17-19, 1912. 
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result in a metal which is well adapted 
for use with highly superheated steam. 
The analysis of this iron, obtained by 
your committee, is as follows: Silicon, 
1.40%; phosphorus, 0.35; sulphur, 0.07; 
manganese, 0.49; combined carbon, 0.80; 
graphite carbon, 2.20. 

* Replies indicate that this same iron 
has been used extensively for piston and 
valve packing rings on superheater loco- 
motives with very satisfactory results and 
that an iron of this character is the best 
metal so far produced for piston and 
valve packing rings of superheater loco- 
motives. 

The importance of properly lubricating 
cylinders and steam chests of super- 
heater locomotives, especially those using 
a high degree of superheat, can hardly 
be overestimated, because if proper lu- 
brication is not obtained, many of the 
advantages derived from the use of su- 
perheated steam are offset by continual 
troubles from excessive cutting of bush- 
ings and packing rings, which keep the 
engine in the engine house when its 
proper place is on the road. 

There seems to be a tendency to use 
too much oil in superheater locomotives, 
with the result that there is trouble from 
the oil carbonizing on the cylinder heads, 
pistons and steam passages. The deposit 
of carbon also tends to diminish the life 
of the metallic piston-rod packing, as it 
builds up in the stuffing boxes and un- 
der the vibrating cups to such an extent 
that the packing in a short time is forced 
to carry a part of the weight of the pis- 
ton rod and piston head. 

On certain classes of ‘locomotives, pos- 
sibly those having pistons exceeding 24- 
in. diameter, it is considered by some ad- 
visable to lubricate the cylinder inde- 
pendent of the steam chest, but in most 
cases we believe better results will be 
obtained by eliminating the connection to 
the cylinders and delivering the oil to 
the steam passageway. 

We do not approve of the arrangement 
of oil pipes in which the oil is delivered 
near the end of the steam chest, as in 
this case it is probable that part of the 
oil is lost in the exhaust, due to the dif- 
ference in pressure between the live and 
exhaust steam. 

A number of roads report that when 
superheater locomotives were received 
from the builders oil was delivered to 
both ends of the steam chest and to the 
center of the top of the cylinder; but this 
arrangement has since been changed so 
that the oil is now delivered into the 
steam passageway above the entrance to 


the steam chest, and the feed to the cyl-. 


inder has been discontinued. The al- 
lowance of oil has also been reduced and 
it has been found that the locomotives 
are much better lubricated than formerly 
and there is a marked diminution in the 
quentity of oil adhering to the cylinder 
heads, piston heads and steam passages. 

There can be no doubt of the advisabil- 
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ity of using a good grade of mineral oil 
having a high flash point, for locomotives 
using highly superheated steam, becaus> 
the temperature of the superheated steam 
is sometimes as high as 600° F. A num- 
ber of the roads state they have used 
valve oil having a flash point of about 
520° and also special superheater oil hav- 
ing a flash point of at least 585°, and 
in every case better results have been 
obtained from the oil having the higher 
flash point. 

Tests have shown that a moderately 
high temperature has very little effect 
on the lubricating properties of a good 
grade of valve oil when the oil is pro- 
tected by steam, but when the engine is 
drifting there is, in most cases, no steam 
in the cylinders, and the bushings are 
apt to become hot. 

There does, however, appear to be a 
difference in the results obtained on su- 
perheater and saturated-steam locomo- 
tives. When drifting the conditions are 
the same on both, but on saturated- 
steam locomotives the oil deposit on the 
cylinders is fluid and the condition of the 
oil does not appear to have changed; 
while on superheater locomotives the de- 
posit is gummy and sticky to the touch. 
This difference may possibly account to 2 
large degree for the rapid wear of piston 
rings and bushings occasionally experi- 
enced on superheater locomotives. 

When an engine is drifting a good 
deal with a closed throttle, there is a con- 


siderable vacuum in the cylinders and. 


steam chests, and cinders may be drawn 
through the exhaust and dirt through the 
relief valves. 

This dirt may adhere to the gummy 
oil on the cylinder walls and convert 
them into a lap which will wear away the 
packing rings and piston heads very 
rapidly. / 

This theory explains the good results 
obtained on locomotives where the drift- 
ing throttle has been carefully used and 
is supported by analyses of the deposit 
found on the cylinders, which show the 
presence of cinders and dirt in consider- 
able quantities. 

The remedy is obviously to obtain a 
quality of oil that does not make a ‘de- 
posit of this nature at the temperature 
to which it is exposed, and to provide 
means either by ample vacuum or by- 
pass valves, or by the admission of steam 
to prevent over-heating when drifting. 

Many roads use a tandem type of metal- 
lic packing on account of the importance 
of preventing the blowing out of the lubri- 
cating oil, which might result in the cut- 
ting of the cylinder bushings. 

During the past year or two, several 
alloys have been tried that have given 
satisfactory results, and while the prefer- 
able mixture will vary with the type of 
packing employed, this question is not 
now a serious one. 

It is important to use a type of pis- 
ton-rod packing which will stand up un- 
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der the high temperature met with in ; 
use of superheated steam, and consid 
able trouble has been experienced \ 
packing that had proven satisfactory \ 
saturated steam when this point had 
been attended to. The melting point 
the packing rings should be higher t! 
the melting point of rings usually fou 
on saturated-steam locomotives. 

In conclusion, your committee fe 
that, in order to insure satisfactory 
sults in the operation of superheater | 
comotives, it is of the utmost impo: 
ance-not only to use the best metals for 
parts subjected to the action of supe-- 
heated steam, but it is also important to 
take all reasonable precautions to obtain 
proper lubrication. 

When superheater locomotives were 
first placed in operation it was to be ex. 
pected that certain difficulties would be 
experienced, but these difficulties have 
been overcome one by one and we be- 
lieve that at the present time, with rea- 
sonable care in operation and with proper 
attention on the part of engine-house 
forces, superheater locomotives will be 
no more difficult to maintain than satu- 


rated-steam locomotives of the same 
classes. 


(Signed) R. D. SmitH, 


W. H. BRADLEY, 

H. H. VAUGHAN, 
JoOsEPH CHIDLEY, 
J. B. KILPATRICK. 


Lake Commerce Passing through the 
American and Canadian canals at Sault 
Ste. Marie, for the season of 1911, has 
been reported from the official records 
at the St. Mary’s Falls Canal, Mich. The 
total freight traffic of 53,477,216 short 
tons for the season of 1911, when com- 
pared with the season of 1910, shows a 
decrease of 14% and the net registered 
tonnage of 41,653,488 shows a decrease 
of 16%. This is the total on both ca- 
nals.. All of the items in 1911 show 
decrease when compared with the sea- 
son of 1910, except wheat, grain other 
than wheat, coal and salt. The total 
number of passengers was 79,951, an in- 
crease of 13,018. The passengers through 
both canals numbered 18,673, showing a 
loss of 11%. The total lockages num- 
bered 13,292, a loss of 9%. The season 
of navigation continued for a period of 
seven months and 25 days, during which 
the average monthly freight traffic was 
6,826,879 short tons and 5,317,467 tons 
net register. 

The traffic through the American canal 
was 42% of the total freight, 54% of the 
total net registered tonnage, 51% of the 
total number of passengers carried. 
Compared with the season of 1910 there 
was a decrease of 13% in freight car- 
riage, 16% in tons registered and an in- 
crease of 22% of capacity. The Ameri- 
can Canal had a season of 237 days. The 
traffic through the Canadian canal was 
58% of the total freight, 46% of the 
total registered tonnage and 49% of the 
passengers carried. Compared with the 
season of 1910 there was a decrease of 
15% in freight, 17% in tons registered 
and an increase of 17% in passengers. 
The Canadian canal was open for 236 
days. 
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Standard Railway Crossing 
Signs for New Jersey 


To promote public safety by adopting 
a standard railway crossing sign the Pub- 
lic Utilities Commission of the State of 
New Jersey recently studied the question 
of crossing signs and after conferring 
with a representative of railroads in the 
state formulated a final design and 
adopted it. The simplest form was 
selected as being the most significant, 
namely, that of two boards crossed at an 
angle mounted on a post, with proper let- 
tering on both sides. The adopted stan- 
dard happens to be very close to the 
standard of the Delaware, Lackawanna 
& Western R.R. Co. A novel feature is 
the provision of a separate “Two Cross- 
ings” board for cases where a highway 
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STANDARD RAILWAY-CROSSING SIGN REC- 
OMMENDED BY PUBLIC UTILITIES 
COMMISSION OF NEW JERSEY 


(For ordinary crossings, the lower 
board is omitted. When a highway has 
two ee crossings less than 400 ft. 
apart, the lower board must be added.) 


is crossed by two railroad lines within 
400 ft. In this case the sign is as shown 
in the illustration herewith, while the 
ordinary crossing sign omits the lower 
board but otherwise is the same. 

There is considerable diversity of rail- 
way crossing signs in New Jersey, and 
this diversity is likely to prove confus- 
ing to the traveling public, especially that 
Part which travels in automobiles. If a 
Standard sign appears at all crossings, 
the traveler will be more certain to take 
the warning than when signs of various 
degrees of conspicuousness, various 
Shapes, and different amount and size 
of lettering, are encountered. 

This new standard sign has not been 
made mandatory upon th? railroads, but 
is recommended to them’ for use when 
Placing new ‘crossing signs or replacing 
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old ones. The number of existing signs 
(many made of cast iron) is such that 
it was deemed unfair to the railroads to 
require them to place new signs of uni- 
form style everywhere. 

The description of the sign both for 
the single and double crossing is given 
completely by the drawing. It is speci- 
fied, however, that when the sign cannot 
be seen at a distance of 150 ft. from the 
crossing another one shall be erected 150 
ft. back. 

The question of providing a distant sig- 
nal in all cases, i.e., setting the sign 
back from the crossing a distance of sev- 
eral hundred feet, was considered but 
was rejected. The difficulties of acquir- 
ing the necessary rights to place the signs 
at the edge of the highway in front of 
private property were considered to be 
practically insuperable. 

The question of illuminating these 
signs at night has been left for future de- 
termination. It is not thought practicable 
at the present time to require or 
recommend such illumination generally, 
although the advantages of having these 
signs illuminated are recognized. 


Comparative Tests of Metro- 
politan Pavements; New 


York City* 


The President of the Borough of Man- 
hattan, George McAneny, is now asking 
for bids for various kinds of pavement to 
be laid on Second Ave. between Houston 
St. and 23d St. The traffic on this ave- 
nue is heavy, as many as 3800 vehicles 
passing a given point in 10 hours, with a 
minimum in six separate counts of 2300 
in the same time. It is also compara- 
tively uniform for the entire length 
chosen for the test. 

,The avenue will be widened between 
3d St. and 21st St., increasing the width 
of roadway from 57 to 60 ft. Both sides 
of the street-car tracks will be paved 
with the same kind of material, but the 
area in and between the tracks will be 
paved. except from 15th St. to 19th St., 
with improved granite block, similar to 
the section from 21st St. to 23d St. The 
foundation throughout Will be 1:3:6 port- 
land-cement concrete, laid on a rolled 
foundation. The arrangement of the sev- 
eral test sections will be as follows: 

(1) From Houston St. to 3d St., 
asphalt blocks of the usual composition 
will be laid on a mortar bed. 

(2) From 3d to 4th St., Medina sand- 
stone cubes 3% in. in each dimension, 


and from 4th to 5th St., Medina sand- 


stone blocks 3% to 5% in. wide and 6 
to 6% in. deep will be laid. In both 
cases the joints will be filled with port- 
land-cement mortar. 


*From information furnished by E. 
Goodrich, Consulting Engineer of the 
Borough of Manhattan, New York City. 
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(3) From 5th to 7th St... vitrified 
shale blocks will be used, the blocks and 
method of laying conforming to the 
specifications recommended by the So- 
ciety of Municipal Improvements. 

(4) From 7th to 9th St., sheet asphalt, 
under the Manhattan specification with 
open binder, will be laid. 

(5) From 9th to 11th St., the pave- 
ment is to be of asphalt blocks made 
from imported rock asphalt from one of 
three European deposits. 

(6) From 11th to 13th St., sheet 
asphalt will again be used, but‘ with a 
close binder and a surface mixture de- 
signed for heavy traffic. 

(7) From 13th to 15th St., long-leaf 
yellow pine will be used. This section 
will be subdivided into six portions, heavy 
oil, light oil, or water-gas tar, being in- 
jected at the rate of 16 or 20 Ib. per cu.ft. 
in the blocks for respective portions. 

(8) Between 15th St. and 17th St., an- 
other stretch of asphalt block pavement 
will be laid; the blocks, however, will be 


_ of a slightly different composition from 


the standard, with a view to making them 
better able to withstand heavy traffis. 

(9) From 17th to 19th St. is another 
length of wood-block paving, the inter- 
sections of 17th St. being of an Aus- 
tralian timber wood known as Tallowood, 
and the remainder of short leaf pine. 
The Australian wood is hard and dark, 
resembling a dark seasoned oak and 
weighing about 77 Ib. per cu.ft. It is 
untreated, but will be dipped in hot tar 
before laying and painted with tar after 
laying. The short-leaf pine will be 
treated with 16 lb. per cu.ft. of heavy oil, 
light oil or water-gas tar, making three 
variations in this section. 

(10) From 19th to 21st St., sheet 
asphalt made from rock asphalt, not 
necessarily imported, will be used. 

(11) Between 21st and 23d Sts., im- 
proved granite blocks, 5 in. deep and 
dressed to give closer joints than hereto- 
fore secured, are now being laid with tar 
and gravel joints. 

A traffic census has been taken on a 
number of days, as already mentioned, 
and will be repeated at intervals. It is 
intended to keep accurate data on any re- 
pairs made, though all pavements except 
Medina sandstone and granite, are under 
a five-year guarantee. 

The work will be done under E. V. 
Frothingham, Commissioner of Public 
Works;-E. P. Goodrich, Consulting En- 
gineer, and H. W. Durham, Chief Engi- 
neer of Highways. 





A Shay Geared Locomotive of the 
three-truck type, and with a total 
weight of 160 tons the largest engine of 
its type yet built, is under coristruc- 
tion by the Lima Locomotive & Maching 
Co. The engine .is to operate on a part 
of the Kansas City terminal line of the 
Kansas City Southern Ry., where the 
maximum grade is 7% and the sharpest 
curve one of 60°, 
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The Reconnaissance Survey for 
the Denver & Rio Grande 
R. R.: Recollections of 
an Old-time Engineer 


By AuGusTinE W. WricHT* 


In the spring of 1868 the five parties 
which had been engaged in the sur- 
veys for the Union Pacific R.R. along 
the 32d and 35th parallels of longitude 
reached San Diego, Calif., the western 
terminus of the line. Howard Schuyler 
and Henry R. Holbrook, two of the party 
chiefs, were then ordered to return over- 
land with their parties and reconnoiter 
and resurvey where the outward-bound 
line had been unsatisfactory 

When they reached Santa Fé, N. M., 
Charles S. Miller, a member of one of 
these parties, was ordered to ascend the 
Rio Grande and report upon the prac- 
ticability of building a railway by that 
route. Miller selected Sanford R.* Leon- 
ard and the writer to accompany him. 

We took with us five pack mules, a 
saddle mule which I rode, and three 
horses. One of the horses was the prop- 
erty of Gen. W. J. Palmer, then general 
manager of the company, and was highly 
valued by him. The other two horses 
belonged to Col. Wm. H. Greenwood, 
Chief Engineer of the Eastern Division, 
and were of tried endurance, for he had 
at times-ridden each of them as much 
as 90 or 100 miles in 24 hours, the horse 
carrying grain for his own feed as well 
as his rider and accouterments. 

On May 28, 1868, we started on our 
long ride. The pack mules were heavily 
laden with provisions, but we took no 
tent or other superfluities. The follow- 
ing afternoon we reached the Rio Grande 
at the Indian town of San Domingo, 
where we spent the night. 

The next day’s tourney brought us to 
the mouth of a cafion where the Rio 
Grande cuts through a high mesa, an 
extension of the Jemez mountains, A short 
distance beyond we found our further pro- 
gress blocked by the perpendicular rock 
walls of the canon, and were forced to 
ascend to the top of the mesa, where we 
were soon 1000 ft. above the river, which, 
although it is 250 ft. wide at this point, 
did not look to be more than 30 ft. This 
canon was about 18 miles long, and 
Miller walked through the part impas- 
sable for mules, while Leonard and I 
went around. 

Above its northern end we again de- 
scended to the river and proceeded 22 
niiles to the mouth of another canon, 
through which Miller walked to the 
El Rio Taos. Here we were compelled 
to ascend the Taos for 30 miles to get 
across. That night we spent in the town 
of Taos, where we saw the home of that 
celebrated scout and Indian fighter, Kit 


*Consulting Engineer, Pomona, Calif. 
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Carson, who had died at Fort Lyon in 
the fall of the year previous. Descend- 
ing the river on the north bank, the next 
day we reached the Rio Grande at a 
point about 1000 ft. from where we had 
begun our detour. 

Here the cafion walls were about i000 
ft. high and so steep that it was difficult 
to get our animals down to the water, 
but we finally succeeded. The water 
was about a foot below the edge of the 
bank, and in reaching for it Gen. Pal- 
mer’s valuable horse lost his balance and 
fell in. My own mule promptly jumped 
in and followed the horse to the other 
bank. The other animals I succeeded in 
heading off. 

The next morning I announced my in- 
tention of riding back the 120 miles to 
get the two animals, but Leonard said 
he could swim the Taos and save time. 
That river water, nothing but melted 
snow from the mountain sides, was as 
cold as ice, the current was swift and 
the channel was full of rocks; it did not 
seem possible for one to live, much less 
swim in it. But Leonard insisted and 
we went down to the bank, where he took 
off his clothes, started, and what is more, 
succeeded in making the opposite bank, 
where he climbed out shivering in the 
cold mountain air, and cutting his feet 
on the sharp volcanic rocks. 

The horse had had quite enough of 
the cold water and could not be induced 
to enter it again. I hurried to camp and 
got some horse-hair lariats. Tying three 
of these together and fastening a stone 
to the end we tried our best to throw the 
line across the stream. We soon found 
that if the stone were heavy enough to 
straighten out the lariats, it was too 
heavy for us to throw across. Mean- 
while, for two hours, poor Leonard stood 
on the opposite bank and shivered. 

Finally the stone landed on a rock in 
the stream, and Leonard went out and 
got hold of it. He fastened one end 
around the neck of the horse, and then 
Miller and I pulled on the other end. 
Leonard whipped from behind, but our 
combined efforts could not budge the 
powerful beast. Thén we took a hitch 
around a small tree while Leonard got 
a sharp stone and jabbed. The horse 
pulled back, finally fell and rolied into 
the river, where the swift current soon 
swept him to our side. The mule looked 
after him, hesitated a nioment at the cold 
water, then jumped in. Leonard grabbed 
her tail; and we were soon ready to re- 
sume our journey. 

June 6 we reached the lower end of 
San Luis Park and proceeded to Fort 
Garland, which is most beautifully sit- 
uated. From there we continued our 
journey and on the 15th of the month 
reached the Saugache settlement, where 
we rested for the night. 

The next morning it was reported that 
the Mountain Ute Indians were on the 
warpath and there was plenty of excite- 
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ment. The Whites abandoned the; 
homes and bringing their more valuab) 
personal property congregated about th 
settlement store. We remained with 
them to help in the expected fight; but 

friendly chief, Ula, brought his war- 
riors, several hundred strong, and place! 
them between the warlike Mountain Ute 
and the Whites. Such an accession o! 
strength awed the Mountain Utes, and 
the following morning we proceeded on 
our way in peace. 

However, we rode with our rifles 
across our knees and our revolver 
cocked and in our right hands. W: 
passed many of the Mountain Utes, wh 
scowled at us, but did not venture an at- 
tack. We proceeded without mishap 
through the Poncha Pas, to the Little 
Arkansas River and down it to the 
Arkansas, reaching the Grand Cajfion of 
the Arkansas on June 20. 

Our bread having given out we now 
started for a white-man’s cabin about 40 
miles distant. The trail wound over the 
mountains, down and across the valleys 
and along the mountain sides. In places 
it was barely wide enough for our pack 
animals to walk; and the drop over the 
side was 800 or 1000 ft. 

At one point, when I was in the lead, 
riding my mule, the pack animals fol- 
lowing and Miller and Leonard bringing 
up the rear, we came upon a place where 
the trail dropped down a foot perpendic- 
ularly, and the ledge of rock on which 
it ran turned an angle of about 45°. 

My mule was afraid to make the jump. 
Should she fall and go over the edge it 
would mean a 1000-ft. fall to the bottom. 
I coaxed and coaxed, but she remained 
firmly rooted to her tracks. Miller called 
out to know what was the matter. | 
explained. We could not turn around. 
We must go on. . 

After a half hour spent in coaxing, | 
decided to dismount. This was no easy 
matter for the trail was so narrow the 
mule was already pressing my leg 
against the rock. I finally got it loose 
and swung off. Had she moved, or the 
saddle turned, nothing could have saved 
me from going over the edge. 

I crawled in front of her and took the 
lines to lead. I rode with a Spanish ring 
bit, a very severe kind, and there was 
about 15 in. of chain between the bit and 
the leather lines. I stepped down to the 
lower edge, turned to face her, and 
coaxed her to follow. She _ looked, 
sniffed and was afraid to make the step. 

After coaxing her for perhaps a half 
hour longer, I decided to throw her off 
the trail and try the next mule. All the 
animals must perish if they would not 
go ahead. It was impossible to turn 
around on a 3-ft. trail. So I braced my- 
self, took the reins in both hands, and 
jerked downward with all my strength. 

The chains parted! Backward I went 
over the edge!!—but, I landed in a 
ragged scrub cedar projecting out over 
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the abyss. Its roots were among the 
crevises in the rock. I held on for dear 
life. 

It took me several minutes to recover 
my nerve. 

Would the tree support me? I moved; 
I tried it; the roots held, and I scrambled 
up on the trail. 

My mule was bleeding profusely, but 
fortunately I had not broken her jaw. I 
then tied the chains together with a 
piece of buckskin, reached out and pat- 
ted my mule, spoke to her, and she made 
the jump in safety! 

All the other animals followed with- 
out accident, and we reached the settlers’ 
cabin that. night. They worked all night 
baking bread for us, and the next morn- 
ing we were ready for an early start. 

Miller went to the lower end of the 


Trinidad 





ENGINEERING NEWS 


There was a freshet in the river just 
at that time and the water was unusally 
high. Within a couple of hours after he 
entered the Grand Canon the sharp 
rocks had cut the soles off his shoes. He 
had then tied them to his feet with strips 
of buckskin. His progress had been ex- 
hausting in the extreme. 

Whenever he met an impassable barrier 
he had to find some lateral cafion up 
which he could proceed until he found 
a place where he could climb to the top. 
Then he had to descend on the other 
side, and get back in sight of the point 
he had departed from. The more inac- 
cessible the place the more important it 
should be seen and studied. So far as 
we could learn, no one had ever before 
passed through the Grand Canon during 
a period of high water. 
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Grand Cafion to walk up through it, and 
we went to meet him when he emerged. 
Having arrived at the agreed upon place 
of meeting, about 4 o’clock in the after- 
noon, we first made a careful examina- 
tion to ascertain if he had already passed, 
but finding no trace of him we unsad- 
dled and went into camp. 

Dusk falls suddenly in those cafions. 
We became more and more uneasy as the 
hours passed and Miller did not put in 
an appearance. We began to fear he 
had met with some accident, but it was 
useless for us to attempt to find him in 
the night. So I gathered a great pile 
of brush ready for a fire, had hot coffee 
ready, and waited. 

About 10 o’clock we heard a shot. We 
answered and set fire to our brush pile. 
In a few minutes Miller staggered into 
the firelight, the blood trickling down his 
face, his clothes torn and ragged. I 
spent most of the night extracting thorns 
and cactus from his flesh. 


During the trip he passed several 
bears, but they did not molest him. Late 
in the afternoon he met with a large 
grizzly bear, but, strange to say, it did 
not offer to attack him, as it ordinarily 
would have done according to custom. 
Expecting a hard climb he had not car- 
ried his rifle, his only arms being a 40- 
caliber Colt revolver strapped to his belt 
and his hunting knife. 

About 5 o’clock he reached an im- 
passable point where it was only 50 ft. 
across, but the rock was bare and sloping 
toward the river at quite a sharp incline. 
He was thoroughly exhausted and lay 
down and looked at that rock. He did 
not feel equal to a perpendicular climb 
of over 1000 ft. and thought he could 
make the other side by running across 
the sloping ledge. 

After a good rest he started, got three- 
quarters of the way over, when his feet 
slipped out from under him and he 
Started to slide down the incline. The 
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edge of the bank gave him a 25- or 
30-ft. drop into the river. However, he 
managed to swim upstream far enough to 
emerge above the point he wanted to get 
around. 

Drenched to the skin, with his am- 
munition as wet as himself, he struggled 
on into the increasing darkness, bumping 
and tumbling into all sorts of thorny 
trees and bushes, cactus, etc., when sud- 
denly an immense grizzly bear loomed 
up in front of him! 

The grizzly was as large as a horse 
the biggest he had ever seen! He took 
to a nearby tree. In a short time his 
teeth were chattering with the cold. The 
bear continued to remain in the immedi- 
ate neighborhood; he could hear it and 
at times see its eyes. He tried again and 
again to shoot, but his wet ammunition 
would not respond. 

Finally he decided to steal by the 
beast. It was better to be killed by it 
quickly than to slowly freeze to death. 
He climbed down and started; and the 
bear started toward him. No! He did 
not care to be eaten, so he took to his 
tree again. This performance took place 
time and again. 

At last he ripped open several cart- 
ridges and thus secured enough dry 
powder to prime his revolver. Taking 
as good an aim as the darkness permit- 
ted he pulled the trigger. 

Evidently the ball struck the animal, 
for, with a great commotion, it fled pre- 
cipitately through the bushes. 

This was the shot we had heard at 
camp. For hours he had been right near 
to us. 

The next morning when we gathered 
our stock together to resume our journey, 
I found Prince, Col. Greenwood’s favor- 
ite horse, wounded! He was the enor- 
mous grizzly bear which had kept Miller 
up that tree during those hours of suf- 
fering! Fortunately Prince’s wound was 
not serious and ultimately he suffered no 
inconvenience from it. 

When any of my readers roll through 
the Royal Gorge in a palatial train of 
the Denver & Rio Grande R.R., let them 
look up at those towering heights and 
think of what a task Miller achieved. 

On June 25, we reached Canon City 
and Pueblo on the 28th. Here Leonard 
received a letter from Col. Greenwood 
directing him to meet the colonel at 
Plummer’s Mills, near Denver. So he 
left us, taking one pack mule with him. 

Meantime Miller and I proceeded down 
the river to Bents’ Fort, which we 
reached on July 2, and left on the 4th 
for Fort Wallace. 

The following morning we were out 
on the open prairie, without shelter of 
any kind, when we discovered a hundred 
or more horses approaching at full speed. 
We lost not a single moment in dis- 
mounting, gathering all our stock to- 
gether and tying them in a circle, head 
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to head. No Indian showed himself, but 
that was not unusual. 

We got into a depression worn by buf- 
falos in rolling. It was all the protec- 
tion we could find. Deciding to sell our 
lives as dearly as possible, we awaited 
the attack, our rifles in our hands. 

Imagine our relief when, upon near 
approach, we saw that it was a band of 
wild horses led by a magnificent stal- 
lion. 

We lost no time in resuming our 
journey. On the 9th of July we reached 
Fort Wallace and the next day the end 
of the track of the Eastern Division of 
the Union Pacific Ry., thus completing 
our trip. We took a train for the East. 

Miller reported that the line was prac- 
ticable, and a few years later Gen. Pal- 
mer organized the Denver & Rio Grande 
R.R. Co., and a portion of that railway 
was built over this identical route. 

Charles S. Miller was an engineer of 
no mean ability. His sweetness of dis- 
position, his droll humor, endeared him 
to all his associates. When he died a 
few years ago in Columbus, Ohio, I 
grieved over the loss of a dear and much 
valued friend. 


Edward Henry Keating* 


The death of Edward Henry Keating, 
on June 17, at his home in Toronto, Ont., 
has removed one of the most notable 
engineers of America—a Past-President 
of the Canadian Society of Civil Engi- 
neers, a Member of the Council of the 
Institution of Civil Engineers of Great 
Britain, and for 30 years a member of 
the American Society of Civil Engineers. 

Edward Henry Keating was the fourth 
son of William Henry Keating, a bar- 
rister, and for many years Deputy Pro- 
vincial Secretary of Nova Scotia. He 
was born in Halifax on Aug. 7, 1844. 
His early education was received at the 
Free Church Academy and at Dalhousie 
College in his native city. He studied 
engineering under George Whiteman, 
Provincial Government Engineef, and 
later under Sir Sanford Fleming, then 
Chief Engineer of the Intercolonial Ry. 

Mr. Keating’s first responsible positions 
were in railway work. He was succes- 
sively Assistant Engineer of Pictou Ex- 
tension Ry. in Nova Scotia, Chief Drafts- 
man of the Windsor & Annapolis Ry., 
Contractor’s Engineer in the building of 
the European & North American Ry. in 
New Brunswick, and Assistant Engineer 
on different divisions of the Intercolonial 
Ry., both in Nova Scotia and New Bruns- 
wick. He followed his former chief, 
Sanford Fleming, to the Canadian Pacific 
Ry., where he was placed in charge of 
exploratory surveys as Division Engineer. 

From 1872 to 1890, Mr. Keating was 


*From data furnished by Wm. H. Breit- 
haupt, M. Inst. C. E., of Keating & Breit- 
aaeet. Consulting Engineers, Toronto, 

nt. 
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City Engineer and Chief Engineer of the 
water-works of Halifax, N. S. He was 
also Resident Chief Engineer of the Hali- 
fax dry-dock during its construction, 
which was at that time the largest dry- 
dock on the American continent. For the 
greater part of the two years 1891 and 
1892, Mr. Keating was City Engineer of 
Duluth, Minn., where he designed exten- 
sive improvements to the water-works 
system. 

While in Duluth he was asked to be- 
come City Engineer of Toronto, and in 
1892 he returned to Canada to accept 
that position. For six years, 1892 to 
1898, he filled this office and that of Chief 
Engineer of the water-works. He also 
had much to do with the improvement of 
Toronto harbor; the Keating channel, so 
named in honor of him, will ever serve 
as a memorial of his labors in this field. 

Mr. Keating resigned his office of City 
Engineer in 1898 to become Chief Engi- 
neer and Manager of the Toronto City 
Ry. Six years later he found a new field 
of useful activity as Engineer and Mana- 
ger for the Mackenzie-Mann syndicate in 
Mexico, where he constructed the street- 
railway system of the city of Monterey. 

Besides the work already mentioned, 
Mr. Keating during his long and active 
career designed the water-works of Monc- 
ton, N. B., Windsor and Dartmouth, N. S., 
and large parts of the sewerage systems 
of Halifax, Truro, Dartmouth and Ottawa. 
For the past four and a half years he 
had been associated with Wm. H. Breit- 
haupt in general practice as a consulting 
engineer. 

Mr. Keating was married early in his 
career to Miss Mary Little Blanchard, of 
Truro, N. S., who, with two daughters 
and one son, survives him. 


Notes from Engineering 
Schools 


UNIVERSITY OF ILLINOIS—The Depart- 
ment of Mining Engineering is complet- 
ing a new mining laboratory, 140x42 ft., 
divided into two equal sections—one for 
treatment of ores and the other for coal 
washing. Coal or ore*is crushed, elevated 
and dumped automatically into any one 
of a row of steel bins, each holding five 
tons. Beneath the bins is an automatic 
traveling scale through which delivery is 
made to the coal-washing or ore-concen- 
trating appliances. Washed coal is de- 
livered into a 1300-gal. settling tank from 
which it is elevated to an overhead bin 
and later carried outside the building, 
whence it may be carted to the boiler 
plant. The coal equipment has a hand- 
ling capacity of five tons per hour. 

Ores may be crushed or stamped; the 
fine screenings are mixed with water and 
delivered by a sand pump to a three- 
compartment classifier, thence to a run- 
ner, table, bubble, tanks and dryers. Ad- 
joining this section is a completely 
equipped chemical laboratory and assay 
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room for carrying on such tests as ar 
required in the concentration of ores a: | 
coal washing. 

The Department is also equipping 
new blasting and explosives laborato: 
a rock-drilling and coal-cutting labor 
tory, and is building a new rescue stati: 
for giving training with oxygen helme: 
and other rescue appliances. The office 
drafting rooms, library and recitati: 
rooms of the Mining Department ar 
located in the new engineering building 
which will be ready for occupancy Sep: 
15. In this building there is also a com 
pletely equipped laboratory for the stud: 
of mine gases and safety lamps. 


The Odessa Accident, on the Chicago. 
Milwaukee & St. Paul Ry., which caus: 
the deaths of 10 persons on Dec. 1s 
1911 (see Eng. News, Dec. 21, 1911, p 
765; May 9, 1912, p. 905), has led to th: 
indictment of the railway company o: 
a charge of negligent use of machine: 
under its control. The conductor of th: 
wrecked train is indicted on a charg: 
of manslaughter in the second degre: 
and the flagman as an accessory. 


A Timber Wherf, at Eagle Rock, an 
excursion place in the Niagara River, 
near Buffalo, N. Y., collapsed on Jun 
23, under a load of several hundred 
people who were waiting to board a 
steamer for Buffalo. Some 200 persons 
were thrown into the swift current of 
the river and between 30 and 40 are re- 
ported drowned. 


A Steamer was Burned, in the lower 
Danube River, off the town of Carna- 
dova, in Hungary, on June 20. Twenty- 
three passengers are reported missing: 
two of the crew were burned to death, 
and 57 persons were rescued. 


A Head-on Aeroplane Collision, at 
Douai, France, on June 19, caused the 
deaths of two army officers, Captain Du- 
bois and Lieutenant Peignan. Both 
machines were rounding the course at 
high speed, and the early morning haz 
prevented the operators from perceiv- 
ing each other in time to avoid a col- 
lision. The wire stays and canvas wings 
of the two biplanes were interlocked by) 
the force of the impact and both ma- 
chines crashed to the ground together. 


A Cloudburst Followed by a Flood, in 
the Guanatjuato River, at Guanatjuato, 
Central Mexico, caused much loss in life 
and property, on June 1€. The city is 
located in a narrow valley and is the 
center of a number of American mining 
industries. After a similar flood in 1905, 
a drainage tunnel was cut through the 
mountains to take care of flood wa- 
ters; but, according to press dispatches, 
this tunnel proved of too small capacity 
to prevent damage by the recent flood 


An Earthquake, in Costa Rica, on 
June 15, is reported to have destroyed 
the town of Maranjo, and changed the 
course of a small river at that place. 
During the succeeding week a number 
of serious shocks occurred in the vi- 
cinity of the Pocas Volcano, which de- 
stroyed several small villages. 


A Mine Explosion, at the Hastings 
mine, of the Victor American Fwel Co., 
near Trinidad, Colo., on June 19, en- 
tombed 12 miners, who are believed to 
be dead. The explosion is reported to 
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have taken place in a new slope of the 
mine, about 3000 ft. from the ‘mouth, 
where development work was in pro- 
gress. The mine officials are said to as- 
sign the cause to a defective blast, which 
is supposed to have ignited a quantity of 
gas. . 


A Cloudburst and Flood caused dam- 
age estimated at $300,000 worth of prop- 
erty and the loss of one life, at Buffalo, 
Wyo., on June 11. A bridge over a 
small stream dividing the town was 
washed away. 


Another Quebec Landslide occurred on 
Juhe 2, 1912. The bank of the River 
Champlain, at St. Luc, Champlain County, 
Province of Quebec, slid into the river 
on a length of several hundred feet, 
completely blocking the stream. The 
water impounded by the resulting dam 
did some damage. Fuller details of the 
occurrence are not at hand. An account 
of five earlier slides of river banks in 
Quebec was given in Engineering News 
of May 27, 1909, p. 576. 


The Strawberry Tunnel, of the Straw- 
berry Valley irrigation project, of the 
United States Reclamation Service, in 
Utah, was holed through on June 20. 
This tunnel is 19,200 ft. long and is to 
carry the water of the Strawberry River, 
under the Wasatch Mountains. During 
nearly the whole year of 1911, heavy 
flows of water were encountered, which 
considerably delayed the work. The best 
rubber clothing could not keep the work- 
men dry and they were constantly leav- 
ing. The work of lining the tunnel with 
concrete has followed closely on the ex- 
cavation so that the tunnel is now prac- 
tically completed. It will have a capac- 
ity of about 500 cu.ft. per sec. An ac- 
count of the heavy flow of water en- 
countered in December, 1910, was given 
in Engineering News of Mar. 30, 1911, by 
J. L. Lytel, Project Engineer. 


The Civilian Appointments in the En- 
gineer Corps of the United States Army 
are to be made in the ensuing year as a 
result of examinations to be held Sept. 
3-11, 1912. As noted in previous issues 
of Engineering News, particularly in the 
issue of April 11, 1912, p. 699, the pre- 
vious examination for these commissions 
resulted in the appointment of only one 
officer out of the four applicants for ex- 
amination. Full information regarding 
the examinations may be obtained by 
writing to the office of the Chief of En- 
gineers, U. S. War Department, Wash- 
ington, D. C., but it may be noted that 
aside from age and education require- 
ments, applicants must be eligible for 
appointment as a Junior Engineer under 
the Engineer Bureau of the War Depart- 
ment. This eligibility may be secured: 
(1) By passing a civil service examina- 
tion; (2) by promotion in the Engineer 
Fureau of the War Department; (3) by 
transfer from another branch of the De- 
partmental Service. Inasmuch as most 
y-ung men who desire to take this ex- 
amination will be required to pass first 
an examination for Junior Engineer, it 
will be necessary for them immediately 


tu take the first steps toward passing the 
first examination. 


7500-kw. Generators for the Keokuk 
hydro-electric development (See Engin- 
eering News, Sept. 28, 1911) are nearing 
completion at the Schenectady Works 
of the General Electric Co. On account 
of the slow speed of the low-head tur- 
bines, these generators are of great size 
for their rated capacity. They are a 
vertical shaft type, 32 ft. in diameter 
and 12 ft. high, weighing over 600,000 
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lb. assembled. The turbines are a sin- 
gle-runner type with a 25-in. shaft re- 
volving at 57.7 r.p.m. In spite of a low 
rotative speed, the peripheral velocity 
rises to about 4620 ft. per min., or 52.5 
miles per hr. The turbine runners are 
about 15 ft. 8 in. in diameter and weigh 
140,000 lb. The complete runner, in- 
cluding generator rotor, weighs about 
550,090 Ib. 


Low-Water Tests on Locomotive Bolil- 
ers, to test the comparative safety of 
boilers equipped with the ordinary radial 
stay firebox and with the Jacobs-Shu- 
pert sectional firebox (described in 
Engineering News, June 17, 1909), were 
made on full sized boilers on June 20, 
1912, at Coatesville, Penn. Data describ- 
ing the tests were published in Engi- 
neering News, May 30, 1912, p. 1055. A 
full account of the tests is not yet avail- 
able, but we have received from the 
Jacobs-Shupert U. S. Fire Box Co. an 
account, from which we present the fol- 
lowing brief report: 

For the purposes of the tests two loco- 
motive boilers designed for high-speed 
passenger service were mounted in a 
field 50 ft. apart and were operated from 
a bomb-proof located 200 ft. from 
the nearest boiler. Oil was used for 
the fuel because of the danger to 
which a fireman shoveling coal would 
have been exposed. In the process of 
testing, each boiler was b: »ught to a 
condition of operation closely approach- 
ing maximum power, estiniated to be 
1400 hp. The supply of feedwater was 
then cut off, but all other conditions were 
continued unchanged. The water level 
gradually fell, under control, in accord- 
ance with a prearranged plan, exposing 
the crown sheet and other portions of 
the heating surface t» the full effect of 
the fire. 

The boiler having the Jacobs-Shupert 
sectional fire-box was continuously 
tested under these severe conditions for 
55 min. without developing any failure, 
notwithstanding the fact that the level 
of the water fell to a point more than 
25 in. below the crown sheet. The exact 
level to which the water fell will be de- 
termined later by inspection of the sur- 
faces exposed to the heat, but the water 
gages only read to — 25 in. The test 
was then discontinued because the small 
amount of water remaining did not 
evaporate sufficiently fast to supply the 
draft necessary to maintain the fire. At 
the conclusion of this test, the Jacobs- 
Shupert firebox was apparently in good 
condition and ready *o further service. 
The boiler pressure varied between 215 
and 225 lb. for 27 min. until the level of 
the water had reached — 18% in. There- 
after the pressure gradually fell, being 
50 1b. at the end of 55 min. 

The ordinary radial stay boiler was 
then tested under conditions identical to 
those above described. After the test of 
the ordinary boiler had been in progress 
for 23 min. and the water level had fallen 
to 14% in. below the crown sheet, an ex- 
plosion occurred. The crown sheet and 
the stays, having become highly heated, 
pulled away from each other and re- 
leased the pressure in the boiler. The 
discharge of steam was through the fire- 
box and the force of the explosion amidst 
clouds of steam and smoke was suffi- 
cient to throw parts of the furnace in 
all directions for a considerable distance 
and to lift the entire boiler, weighing 40 
tons, several feet above its foundations. 
The damage to the boiler was such as to 
make necessary its reconstruction. The 
pressure varied between 220 and 230 Ib., 
being 228 lb. at time of failure. 
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Centrifugal Pumps to operate against 
a head of 115¢ ft. are to be installed in 
the Rand Proprietary Mines, South 
Africa. A contract for eight such pumps, 
each .with a capacity of 1000 gal. per 
minute, has been awarded to Escher, 
Wyss & Co., of Zurich, Switzerland. 


A 24,000,000-gal. Mechanical Filtration 
plant is being built by the water com- 


missioners of Erie, Penn. There will be 
12 units of 2,000,000 gal. capacity each, 
a coagulation basin and a clear-water 
basin, all of reinforced concrete. The 
clear-water basins will be beneath the 
filters. Sulphate of alumina will be 
used as a coagulant. The purification 
works are located at the shore pumping 
station. Chester & Fleming, of Pitts- 
burg, Penn., are engineers for the de- 


sign and construction of the purification 
works, and J. Cc. F. Shafer is engineer 


to the water commissioners. Henry 
Shenk, of Pittsburg and Erie, is the 
general contractor, in conjunction with 


the Norwood Engineering Co., of Flor- 
ence, Mass. 


The Indictments against four former 
officials of the Illinois Central R.R., F. B. 
Harriman, J. M. Taylor, C. L. Ewing and 
J. E. Buker, for alleged implication in 
the car repair frauds, by which the rail- 
Way company was swindled out of 
$1,500,000, have been dismissed because 
of the absence of indispensable witnesses, 
according to a dispatch from Chicag» to 
the New York “Times.” Civil proc :ed- 
ings, which had also been instituted, 
have been settled out of court. 


Baltimore’s High-pressure Fire Ser- 
vice was given its formal acceptance 
test, May 20. Eighteen hose streams 
were put into action at once at the 
Court House plaza and the water was 
sent to a height of about 150 ft. No 
hydrants or water plugs of the usual 
type are used. Instead there are special 
connections in manholes at intervals of 
170 ft. along the high-pressure pipe line, 
to which can be attached hydrants of a 
special form which are carried on the 
motor hose wagons. The firemen can 
attach one of these portable hydrants at 
any one of the manholes. Each hydrant 
has four hose connections, each with its 
own pressure regulating valve. 


A 100,000-volt Transmission Line Ac- 
cident on the Central Colorado Power 
Co.’s line from Boulder to Denver is de- 
scribed in a recent issue of the “Elec- 
trical World.” One of the No. 0 hemp- 
center stranded copper wires broke, Apr. 
14, at the middle of a 500-ft. span, the 
broken end falling to the ground in a 
plowed field. The iine was carrying 3700 
kw. at the time, but the connection es- 
tablished through the ground continued 
to carry the load for seven hours, until 
one end of the wire finally burned back 
to a point where it hung suspended from 
the tower insulator. On the ground be- 
tween the towers of the affected span, 
the conductor was found lying in sec- 
tions averaging 6 in. long, with a cone- 
shaped fulgurite below the end of each 
in the clay soil, where the earth had 
been fused to a mass of slag. The ex- 
planation was that as each section of 
conductor burned off, the live end left 
had establiisaed a new point of contact 
about 6 in. from the end, where it was 
soon severed again. The largest fulgur- 
ites or slag masses measured about 8 in. 
in diameter at the top ‘and tapered to 
2 in. at the lower end 18 in. below. The 
cause of the original break was traced 
to an unraveled strand in the ground 
wire, which had dropped into contact 
with the line conductor. 
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An Explosion on the steam yacht 
“Cristina,” belonging to Frederick C. 
Fletcher, of Boston, Mass., in New Lon- 
don harbor, June 21, caused the death 
of one of the owner's guests, Mrs. James 
N. Jarvie, of Montclair, N. J. The explo- 
sion occurred about 7 o’clock in the 
evening, just as the vessel was getting 
under way. The after deck was blown 
upward, but no serious damage was 
done below the water line. The owner 
is sure that no explosives were on board, 
and the only explanation of the acci- 
dent thus far offered is that hydrogen 
gas liberated from the electric storage 
batteries, which were in a tight com- 
partment aft, mixed With air and was 
ignited by a spark. The “Cristina” is 
a twin-screw steel yacht, built this 
year by Pusey & Jones, of Wilmington, 
Del, It is fitted with water-tube boil- 
ers and an electric-light plant operated 
by a steam turbine. 


Personals 


Mr, H. E. Warner, 
tendent of the Detroit, Toledo & Iron- 
ton Ry., at Springfield, Ohio, has been 
made Superintendent of the entire sys- 
tem. 

Mr. C. W. Cool, of St. Paul, Minn., has 
been appointed Assistant Superintendent 
of the Chicago Great Western Ry., at St. 
Paul, succeeding Mr. 8S. R. Bunch, re- 
signed. 


Division Superin- 


Mr. C. D. Campbell has been appointed 
Town Engineer of Galt, Ont., succeeding 
Mr. E. O. Fuce, Assoc. M. Can. Soc. C. E., 
who is to open an office in Calgary, Alta., 
for private practice. 

Mr. A, W. Ainsworth, of Denver, Colo., 
has been appointed to take charge of 
the new electrical testing and standard- 
izing laboratory of the’ University of 
Colorado, at Boulder, Colo. 


Mr. Thomas P. Fowler has resigned as 
President of the New York, Ontario & 
Western R.R., according to press reports, 
and on his return from Europe will be- 
eome chairman of the board of directors. 


Col. George Washington Goethals, M. 
Am. Soc. C. E., Chief Engineer of the 
Panama Canal, was given the honorary 
degree of Doctor of Laws by Yale Uni- 
versity, on June 19, and by Harvard 
University, on June 20. 

Mr. James F. Walsh, General Superin- 
tendent of Motive Power of the Chesa- 
peake & Ohio Ry., has resigned. Mr. 
Walsh entered the railway service in 
1871 as a machinist apprentice with the 
Cleveland, Columbus, Cincinnati & ‘In- 
dianapolis Ry., at Cleveland, Ohio. Fora 
number of years he was Mechanical Ex- 
pert for the Galena Oil Co. 

Col. William C. Gorgas, Assistant Sur- 
geon General of the United States Army 
and Chief Sanitary Officer of the Panama 
Canal Zone, has been awarded the Amer- 
ican Medicine Gold Medal for 1912, which 
is given annually to the American phy- 
sician who has performed the most con- 
spicuous and noteworthy service in the 
domain of medicine in the year past. 


Mr. Theodore P. Shonts, 
City, has resigned as 
Chicago .& 


of New York 
vresident of the 
Alton -F:R:;and will be suc- 
ceeded by Mr. B. A. Worthington, until 
recently Receiver for the Wheeling & 
Lake Erie R.R, Mr. Shonts fs President 
of the New York Rys. Co., which oper- 
ates practically all the subway, surface 
and elevated railways in the Boroughs 
of Manhattan and Bronx, New York Cicy. 


ENGINEERING NEWS 


Mr. O. H. Landreth, M. Am. Soc. C. E., 
Professor of Civil Engineering at Union 
College, Schenectady, N. Y., and a con- 
sulting engineer of New York City, has 
been appointed to prepare plans and 
specifications for systems of water sup- 
ply and purification, sewerage and sew- 
age disposal, street and pavement con- 
struction, ete., for the Kawasaki plant 
of the Tokio Electric Co., of Tokio, Ja- 
pan. 


Mr. Earl E. Hunner, of the engineering 
staff of the Oliver Iron Mining Co., at 
Duluth, Minn., has been appointed Chief 
Mining Engineer of the Arthur Iron 
Mining Co., which is to operate the iron- 
ore properties of the Great Northern Ry. 
in Minnesota. Mr. Hunner is a graduate 
in engineering of the University of Wis- 
consin, class of 1900, and has been with 
the Oliver Iron Mining Co. since 1903; 
previous to that time he had been en- 
gaged in railway and mining work in 
the West and with the United States 
Geological Survey. 


Mr. H. K. Eggleston, recently General 
Road Master of the New York, West- 
chester & Boston Ry., and formerly 
Supervisor of Track, Bridges and Build- 
ings of the Central New England R.R., 
has been appointed Steam Railroad In- 
spector of the Public Service Commis- 
sion of the State of New York, Second 
District, succeeding Mr. W. L. Derr, re- 
signed, as noted in our issue of June 
6, 1912. Mr. Eggleston began railway 
work as a water boy with a fence con- 
struction gang on the New York Central 
& Hudson River R.R. 


Mr. Joseph H. McNeil, M. Am. Soc. 
M. E., has resigned his position as Chief 
Inspector of Boilers and Chairman of 
the Board on Boiler Rules of the State 
of. Massachusetts, to accept that of 
Chief Inspector of the Boston depart- 
ment of the Hartford Steam Boiler In- 
spection & Insurance Co., of Hartford, 
Conn. Mr. McNeil has been in the boiler 
inspection service of Massachusetts since 
1898. In the reorganization of the de- 
partment in 1906, he ranked highest in 
the civil-service examination and was 
appointed Chief Inspector. 


Mr. C. R. Vanneman, Assoc. M. Am. 
Soc. C. E., for the past two years Steam 
Railroad Inspector for the Public Ser- 
vice Commission of the State of New 
York, Second District, has been promoted 
to be Chief of the recently created Divi- 
sion of Transportation. This department 
will have charge of the inspection of the 
maintenance-of-way and operation of 
steam railways. the investigation and 
classification of all &ccidents, and of 
such special investigations or inspections 
as may be assigned to it. It is expected 
that this division will also have charge 
of the inspection of interurban electric 
lines. 


Mr. J. R. Stouder, formerly with the 
engineering department of Delaware & 
Hudson R.R., has been appointed Steam 
Railroad Inspector of the Public Service 
Commission of the State of New York, 
Second District, succeeding Mr. C. R. 
Vanneman, promoted, as noted elsewhere 
in these columns. Mr. Stouder has had 
14 years’ experience in the maintenance- 
of-way departments of the New York 
Central & Hudson River R.R., the Boston 
‘c Maine R.R., the Chicago & Northwest- 
err, Ry., the Missouri Pacific Ry., and the 
Delaware & Hudson R.R. The salary 
of Steam Railroad Inspector is $3060 per 
annum. 


Mr. Kenneth C. Grant, Assoc. M. Am. 
Soc. C. E., formerly Principal Assistant 
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Engineer of the Pittsburgh Flood Con 
mission, has been selected by the Flo 
Commission and the City Planning Co: 
mission, of Pittsburgh, Penn., to stu 
and report on river improvements, res 
voir systems for flood prevention, wha: 
systems and matters relating to riv 
transportation in Europe. Mr. Gra: 
will sail from New York, on July 2, fo 
Bremen, Germany, and during the sun 
mer will visit inland river cities, 
ated similarly to 
many, France, 
land and 


situ 
Pittsburgh, in Ge) 
Austria, Belgium, Ho! 
England. 

Mr. Morley Donaldson, M. Can. So 
Cc. E., formerly Superintendent of th: 
Grand Trunk Ry., at Ottawa, Ont., ha 
been promoted to be Vice-President an 
General Manager of the Grand Trun! 
Pacific Ry., in charge of the lines west 
of Fort William, Ont. His headquarters 
will be at Winnipeg, Man. Mr. Donaldso: 
was born in Scotland in 1851 and entered 
the railway service in 1881 as Chief 
Draftsman of the Canada Atlantic Ry 
In the service of this railway he was 
promoted to the positions of Superin- 
tendent of Traffic and Superintendent of 
the Mechanical Department, and he was 
General Superintendent from 1898 to 
1905. Upon the consolidation of the 
Canada Atlantic Ry. with the Grand 
Trunk Ry. system, he was made Super- 
intendent of the Ottawa division of th: 
latter railway. 


Obituary 


William Butler Duncan, for many 
years previous to 1888, President of the 
Mobile & Ohio R.R., died at his home 
in New York City, on June 20, at the 
age of 82 years. 


Henry Clay Brewster, an engtreer em- 
ployed in the construction of the Ma- 
deira & Mamore R.R., in northern Bra- 
zil, died on June 6, on board the SS 
“Christopher,” while en route to Brazil. 
He was 40 years old. 


Newton V. Smyth, who served a num- 
ber of years as County Surveyor, of 
Sonoma County, Californa, and as City 
Surveyor of Santa Rosa, died at his 
home in Santa Rosa, on June 13, from 
pneumonia. He was a member of the 
engineering party which surveyed the 
line of the Yosemite Valley R.R. 


Engineering Societies 
COMING MEETINGS 


SOCIETY OF AUTOMOBILE’ ENGI- 
NEERS 


June 27-29. Summer meeting at De- 
troit, Mich. Secy., C. F. Clarkson, 
1451 Broadway, New York. 

NATIONAL MUNICIPAL LEAGUE. 

July 8-12. Annual meeting at Los An- 
geles, Calif. Secy., C. R. Woodruff, 
— American Bldg., Philadelphia, 

enn. 


AMERICAN SOCIETY OF HEATING 

AND VENTILATING ENGINEERS 

July 11-12. Summer meeting at De- 

troit, Mich. Secy., W. W. Macon, 29 
West 39th St., New York. 


OHIO ELECTRIC LIGHT ASSOCIATION 

July 16-19. Annual convention at 

Cedar Point, Ohio. Secy., D. L. Gas- 
kill, Greenville, Ohio. 


International Street Railway and 
light Railway Assoctation—The Presi- 
dent, Mr. Janssen, has resigned, owing 
to press of other business, and the 
Board of Direction has appointed in his 
place. Mr. de Burlet, General Manage: 
of the Belgian National Local Railway 
Co., of Brussels, Belgium. 
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Raising of the Battleship Maine was made 
possible by Lackawanna Steel Sheet Piling 


Even those who formerly had the 
gravest doubts now know that this note- 


worthy engineering work was an entire 

success, and that the successful outcome 

was largely due to the perfect per- 
formance of the Lackawanna Steel Sheet Piling used in the 
cofferdam, the edge of which is shown at the right in the above 
picture. 


A number of our future advertisements in this paper will be 
devoted to illustrations and data showing the importance and 
progress of this work. Every engineer and contractor who 


wishes to keep up to date on piling problems or whose work 


|ACKAWANNA 


STEEL 


calls for the use of piling to stop either flow of water or move- 
ment of materials, will be well repaid by following this series 
carefully. 


Lackawanna Steel Sheet Piling has been specified by the U. S. 
Government, has been used on the two largest piling orders on 
record and is made in types, sizes and lengths suitable for coffer- 
dams, dams, curtain walls, lining for shafts, breakwaters, docks, 
piers, irrigation work, foundation for buildings, bridges, etc. 


Our engineers are always ready to advise on special require- 
ments, and our stock and large mill capacity permit us to handle 
Tell us where you need piling and we 


(OMPANY 


any order promptly. 
will quote prices. 


General Sales Office: Buffalo, N. Y. 


NEW YORK 
BOSTON 


PHILADELPHIA 
PITTSBURGH 


CLEVELAND 
CINCINNATI 


CHICAGO 
DETROIT 


ST, LOUIS SAN FRANCISCO 
ATLANTA 18 
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Factory of Losier Motor Co., Detroit, Mich. 
43000 square feet of Fenestra Window Sash was used 


MULTIPLY MAN POWER 


The galloping pace of these times demands that one man do the work of two, The business slogan is: 


More work in less time.” 
Solid Steel 


Deltvon-Fenesira, °° Steel 


are a ventilating system that acts as a great bellows for the lungs of The strength and lightness of DETROIT-FENESTRA Solid Steel 
your workers—keeping them filled with the air that means health, Windows are founded upen the remarkable Fenestra joint, Strength 
and scattering the germs of discontent and unrest. gained, not lest. at the point of intersection. 

Fireproof, permanent, designed to withstand maximum wind Owners, architeets, builders, engineers and every one interested in 
pressure, and to do away with cost of upkeep. building construction should send for our new catalog X illustrated 


DETROIT STEEL PRODUCTS COMPANY 


DEPARTMENT 25 MANUFACTURERS DETROIT, MICH. 


HYDREX-PLUVINOX 
REINFORCED READY ROOFING 
An exceptionally strong, durable, ready roof- 


ing for factories, warehouses, railroad buldings, 
foundries, etc, Shipped in rolis ready for laying. 


HYDREX-NOVENTO 
WATERPROOF BOILDING PAPER 


An extra heavy, saturated and coated building 
paper for lining under slate, tile, clapboards, 
floors, etc., especially where a low-cost water 
proof lining is wanted. 


HYDREX-SANIFLOR 
SOUND-DEADENING FELT 


A coated, waterproofed sanitary, sound-dead- 
ening and insulated blanket used in floors, par- 
titions, roofs. and under clapboards. It is 
absolutely verminproof, 


HYDREX WATERPROOFING FELT 
FOR ROOFING AND WATERPROOFING 


Hydrex Waterproofing Felt is the acknowledged 
standard high-grade. waterproofing felt for under- 
ground waterproofing, roofing, etc. In every recorded 
competitive test Hydrex Felt has excelled for strength, 
toughness and elasticity—the basic essentials of any 
waterproofing material. 

Modern waterproofing means insulation against electrolysis. 
Hydrex Waterproof Felt is proof against electrolysis because 
it is a perfect non-conductor. It insulates concrete by prevent- 
ing moisture and electricity from reaching the concrete. Con- 
cfete is not proof against electrolysis. 


120 LIBERTY ST., NEW YORK 


Factories, RAHWAY, N. J. 


MASON R. STRONG, NEW YORK, 
, Architectand Engineer. 
Hydrex Waterproofing Pelt and Compound used for Roofing 


THE HYDREX FELT & ENGINEERING co. Makers of Waterproof Feits, Building 


Papers, Roofings, Asphaits, Paints, Etc. 
CHICAGO: 122 So, Michigan Ave. WASHINGTON: Colorado Buliding. 
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Cuts down the cost of 
Hreproof Construction 


Self-Sentering, a combined centering and reinforcing, is the most im- 
portant addition made to fireproofing materials in years. 

Self-Sentering is the strongest material of its kind on the market. 
Its heavy ribs are cold drawn, not stamped, giving them greater strength 
and rigidity, and the connecting fabric is built on the only true principle 
of expanded metal reinforcement. 
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For roofs and floors it is used without 
forms or centering. 

For ceilings it acts as both lath and 
furring. 

For walls and partitions it is used with- 


Self-Sentering is carried in stock in 
many lengths, all 28 inches wide, to suit 
all requirements and eliminate delays 


out studding. 


For stucco work it eliminates furring 
because it acts as both lath and furring. 


It may be rolled up and carried under the 
arm. You can’t destroy Self-Sentering by 
handling it. Thus it saves an immense 
amount of labor. 


Send for our new 80 page book on Self-Sentering which contains 
information of value to every architect, engineer and contractor. 


The General Fireproofing Co. 


We do no architectural engineer- 
ing work in competition with 
architects and engineers. 


Sy 4627 Logan Avenue, Youngstown, Ohio 
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Use a Pulsometer Now, Don’t 
Wait Till You’re Forced To It 


ON’T continue to renew packing and rebore 
D cylinders that are being cut out by gritty 
water. It will be cheaper for you to get a 
Pulsometer now, as none of these repairs are ever 
necesyary, for the reason that it has no packing, no 
cylinders nor piston—only a couple of water valves 
which are simple and long li ed. 


If you are not thoroughly familiar with this simple 
and efficient pump, write for a copy of the Pulso- 
meter Catalog today. It contains data on pump- 
ing problems you will want anyhow. 


Pulsometer Steam Pump Co. 
18 Battery Place New York City 


7S 


PRESCOTT 


Triple Expansion Missabe Pattern 
Waterworks Pumping Engines 


are especially adaptable for service where capacities: vary and 


pressures are more than ordinary. They possess patented fea- 
tures which render them extremely accessible in every part, 
allowing of quick adjustment or replacement. ; 


Write for our Catalog P22-19 and send us your specifications. 


WORKS: MILWAUKEE, WISCONSIN 


New York Office: 115 Broadway 
District Offices: El Paso, Texas 


WEAR WELLE 


Packings Made To Specifications 


Your experience has probably shown you that there is no stock packing 
suitable for your packing aa. You are no different from thousands o! 
others who now getting ‘““Wear-Well’’ service. Tell us your Packing 
troubles and we can be of assistance to you. We are Packing Specialists 
We will study your problems; select leather that is particularly suitable for 
your individual wants and make every ‘‘Wear-Well’’ Leather Packing to 
your specifications. Yes, we will go still further and guarantee every pack 
ing to give maximum wear. This is the opportune time—write now. 
“‘Wear Well Leather Packings’’ made in all sizes and styles. 


DETROIT [LEATHER SPECIALTY COMPANY, Inc. 


petrorr, ”*” her Avenue WICHIGAN 


WEAB WELL 


PACKING 


Salt Lake City, Utah 
121. 2 
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Buildings No. 12 and 28, Eastman Kodak, Co., Rochester, N. Y. Daylighted througbout with UNITED STEEL SASH 


All Types of Sash for all Conditions of Openings 


Vertical Sliding Sash U NITED Top Hung Continuous Sash 
Horizontal Sliding Sash Movable Partitions of Steel & Glass 
Pivoted Side Wall Sash STEEL Sliding & Swing Doors 
Center Pivoted Continuous Sash SASH Casement Sash 


UNITED STEEL SASH flood the interior with Daylight, making the man at the machine more accurate and speedy. 

UNITED STEEL SASH are proof against fire, weather and storm. 

UNITED STEEL SASH are machine-built of rolled steel, unweakened by cutting or punching. Cannot rot, warp nor 
burn. Have wide ventilators with double contact joints to keep out drafts and storms. 


UNITED STEEL SASH Hand Book describes all types of sash and contains valuable suggestions. 
Sent FREE, if you mention your building plans. 
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HY-RIB Roofs, (Built without forms) Continental Motor Co., Detroit, Mich. 


HY-RIB— Concrete Without Forms 


HY-RIB does away with wood forms in concrete construction. Makes best Roofs, Sidings, Floors, Partitions and Ceilings. 
Better and more economical than corrugated iron or wood. HY-RIB is a steel sheathing with deep stiffening ribs, a combined 
unit of reinforcement, centering, lath and studs. 

FLOORS and ROOFS—HY-RIB eliminats centering and saves weight. SIDINGS and WALLS—HY-RIB does away with 
forms and stiffening channels. PARTITIONS—HY-RIB saves steel studs and labor. Merely set up aad plaster. CEILINGS— 
HY-RIB requires ns stiffening channels and saves expensive wiring. 


HY-RIB STEEL SHEATHING 


HY-RI® Hand Book of Valuable Building Information sent FREE, if you mention your building 


TRUSSED CONCRETE STEEL COMPANY 
812 Trussed Concrete Building, DETROIT, MICHIGAN 
Reinforced Concrete, Hy-Rib and Lath, Steel Sash, Waterproofings, Finishes, Building Specialties 
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American Drilling Machines Are Standard 


OR over two-fifths of a century ‘‘American”’ Drilling 
machines have been in extensive use. They fulfill 
every drilling condition most successfully because no 
matter what the requirements may be long expe- 
rience operating in nearly every country in the world 
has enabled us to develop a machine especially 
designed to meet the requirements. 
“American” Drilling machines are made in all sizes and oper- 


ate by all methods including rotary machines for coring and min- 

eral prospecting and deep blast hole machines for quarry work. 
We build the only machine that has been designed and de- 

veloped to highest efficiency exclusively for deep blast 

hole work. 


If you require a drilling machine for any purpose let us show 
ou why the unequalled experience behind the 
‘American” line can supply you with an outfit that 

will do your work more economically than any other. 


“American” Drilling Machines are described in Catalog 
No. 120; ‘‘American” Drilling Tools in Catalog No. 121. 
Write for them. 


The American Well Works 


General Office and Works: Aurora, Ill. 
Chicago Office: First National Bank Bldg. 
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HIGH SPEED SINGLE AND MULTISTAGE THE JOHN H. McGOWAN CO., Builders 


CENTRIFUGAL PUMPS Fecha. reas vom Aa Fonroees 


For Direct Connection To Steam Turbines Or Electric Motors There is not available a better designed nor a better 


built line of Trade Pumps than offered by us in either 
the Piston or Plunger types, for light moderate or 

We are preparei to * heavy duty. 

design pumping ma- 

chinery for specified 

conditions . involving 

high efficiency and 

long life. All parts 

accessible and inter- 

changeable. Send us 

a description of your 

problems. 


LAWRENCE MACHINE COMPANY, Lawrence, Mass. Catalogues 802 and $12 now in preparation will be sent in order of request. 
New York Office, 2 Wall Street CINCINNATI, OHIO 
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: Morris Centrifugal Pumps 
Deming Pumps save A sevice nuoee 

Save Money by Over 35,000 Morris Pumps are in active 

Cu tting Down use today, giving excellent service under 


all kinds of conditions. 


the Steam Costs Forty years of pump building are in back 
Made for all Conditions of thelr design—a guarantee of its cor- 


Write Sepenens 
The : 
Deming Company Morris Machine Works 


Salem, Ohio Baldwinsville, New York, U. S. A. 


Hand and Power Pumps Charlette, H.C. New York, 39-41 Cortlandt St 
Henion & Hubbell, Chicago 
Ralph B. Carter Co., AGENCIES : Henion & Hubbell, 223-231 N. Jefferson $t., Chicago, Il. Harron, Rickard & 
152 Ghambers St., New York Peetens. Son Teasing ent Son eaten, Gonowen © Sutter Os. Chartres 6.0 504 
Harris Pump & Supply Co., Denver. Colo , Salt Lake City. Utah, and El Paso. amet Mexico Mine and Smelter Co. w Tassie: 
Pitts tsburgh H. A. Pa ne, Houston Texas. United Engineering Co., Ltd., Johannesburg, South Africa 


Write for Particulars. 
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Suppose a Roof Were 
a Slab of Stone 


You wouldn't think of putting coating or gravel on it to water-proof and 
preserve it. You wouldn't worry about its rotting, rusting, drying out, melt- 
ing or deteriorating in any way. And you wouldn't be alarmed if sparks or 
burning embers from a fire next door fell on that roof. J-M Asbestos Roof 
ing is practically such a stone roofing. It consists of layer on layer of 
Asbestos (stone) Felt securely cemented together with Trinidad Lake 
Asphalt—two indestructible minerals. 


J-M ASBESTOS ROOFING 


is practically indestructible. This is proven by the fact that it is 
still in good condition on many buildings where it has been in service 
for more than a quarter century without coating, gravel or repairs 
It has withstood the fierce flames of a plumber’s blow-torch for nearly 
an hour without injury or without the boards to which it was nailed 
being even scorched, Half a century of roofing experience and our 
positive guarantee of satisfaction are behind J-M Asbestos Roofing 
This roofing is suitable for all kinds of buildings in any 
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Sample of Asbestos Rock, FREE 


We want to send you a sample of the odd rock from which this roofing 

































is made Simply write our nearest house on a postal and ask for a 
ad piece of crude Asbestos and book No. 303 
H. W. JOHNS-MANVILLE CO 
iw & a , + 
Manufacturers of Asbestos ASBESTOS Asbestos Roofings, Packings, 
and Magnesia Products, Electrical Supplies, Ete. 
Raltimore Buffalo Cleveland Detroit Kansas City Milwaukee New Orleans Omaha Pittsburgh San Francisc 
Boston Chicago Dallas Indianapolis Los Angeles Minneapolis New York Philadelphia st. Louis Seattle 


For Canada—THE CANADIAN H. W. JOHNS-MANVILLE CO., LIMITED, Toronto, Ont., Montreal, Que., Winnipeg, Man., Vancouver, B.C. 1578 


SMOOTH - ON 


IRON CEMENT 
No. 7 


Waterproofs and stops leaks in 
concrete. 


One 


UTOMATIC SPRINKLER 
operating when and where the fire starts, 
is worth more than a whole Fire Depart- 
ment, a few minutes later. 


Send Today for Our Periodical 
The Automatic Sprinkler Bulletin 


GENERAL FIRE EXTINGUISHER CO. 
Executive Offices: PROVIDENCE, R. I. 
Plants, Warehouses and Offices in Principal Cities of United States and o_- 






Every engineer should have a 
copy of our instruction book. 


SMOOTH-ON 


Manufacturing Co. 
Jersey City, N. J. 


Downie Double Stroke wai PUMPS 


Steam or Electric Driven or Geared from Shaft, are 
Offered for servicé in elevating large quantities of 
water from deep Artesian Wells. Single Stroke 
Pumps for lighter deep wel. vor) . 


Catalog No. 4 


KEYSTONE DRILLER & PUMP CO., Beaver Fatts, Po. 


CARTHAGE, MISSOURI 








231 N. Jefferson St. 
Chicago 


36 Sacramento St. 
San Francisco 

















Edson Diaphragm Pumps 


Operated by Man or Gasoline Power 


will handle Sand, Mud, Gravel. Sanitary Deposits and anything limpid 
enough to flow, without clogging or injury. Send for Descriptive Catalog. 


Edson Manufacturing Company 
Established 1859. 278 Atlantic Avenue, Boston, Mass. 








8 White St. 
Moorfields, E. C, 
London 
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Essentially Modern Pumping Equipment 


The fewest and simplest parts are involved when both pump and prime mover 
are rotary as in this steam-turbine-driven centrifugal four-stage boiler-feed pump. 


Jeanesville Four-Stage Boiler Feed Pump with Steam Turbine Drive. 


Such a unit as this occupies much less floor space than 
any other type and is easily installed in the limited 
space usually available in power houses. 


There are no valves nor springs to cause trouble and no 


Cleveland 


sesto 


WORKS: HAZLETON, PA 


Cincinnati 


Make Your Water-Power 
A Success 


If you are contemplating the develop- 
ment or improvement of a water ag it 
is to your interest to write us. Our 
petent hydraulic engineers shall be glad to 
give you any information that you may need 
about the installation of water-turbines. 


Samson Turbines use the water eco- 
nomically; the speed is quick and steady; 
they develop great power. 


Writ: us today for latest literature. 


James Leffel & Co. 
302 Lagonda St., Springfield, Ohio 


Can You Pump 7200 Gallons 
Per Hour at 25c a Day Expense? 


Usage proves the Oshkosh 

Portable Power Diaphragm 

Trench Pump to be the best 

adapted to contractor’s re- 

quirements. It is easily 

portable, taking little more 

space than the ordinary 

hand pump. Its every day record is 3600 gallons per hour 
for Number E-1 and 7200 gallons per hour for Number E-2. 
You get the working capacity of two men at an expense of 
less than 25c per day. Write for circular. 


OSHKOSH MFG. CO. 
40 S. Main Street Oshkosh, Wisconsin 


JEANESVILLE 


pulsations i in the delivery, which reduces the strain on 
the piping system. 

More concerning this interesting and most advanced 
means of boiler feeding is given in our Catalogue J 36-19. 


e Kansas City 
Los Angeles 

| Louisville 

* 


Pittsburgh 
Louis 
Salt Lake City 


New Orleans San Francisco 
Philadelphia Seattle 


IRON Ma ditas CO. 


ae 


k Office: 115 Broadway 


Contractor’s Mud Pump 


Will raise and force water containing gravel, sand, mud or 
sewerage. Has double the capacity of the ordinary hand 
eee pump, using 3 in. suction at one-tenth the cost. 
Complete outfits, including engines and 
pumps mounted, suction and discharge 
hose with brass fit- 
tings. Ready for 
operation. Dupli- 
cate parts carried 

in stock. 


Manufactured by 


A. A. PARKER 
Waterford, N. Y. 


HYDRAULIC TURBINES 


Turbines designed for heads from § feet to Goofeet. Steel 
Piping, Head Gates and Trash Rack also furnished. 


S. Morgan Smith Co., - = York, Pa. 
Branch Offices oS Reet poston laos —— 


HEEL GOVERNORS 


for — ae size, and service. They are reliable at any 
of gad “day or or ee Ludlow Synchronous Penstock 
are absolutely dependable. 


GOVERNOR DEPARTMENT, Troy, 
LUDLOW VALVE MANUFACTURING CO., New York 
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If you want your pumps to run continuously with 
minimum attention, drive 


| them with 
Westinghouse Motors 


The Westinghouse Electric and Manufacturing 
Company has been building motors to drive pumps 
for over twenty years. Every condition of pump- 
ing service and every kind of pump has been care- 
fully studied by Westinghouse engineers. 

In consequence of this long experience, West- a ae 
inghouse motors for pumps give thoroughly satis- Westinghouse Motors give satis factory © service 
factory service. under the worst conditions. 

They operate with high efficiency. The commutation is excellent so that the life of commutator 
and brushes is long. The bearings are large and are self-lubricating. The frame and shaft 
are very strong. 

These features of construction mean economical operation and long life. 

Specify Westinghouse motor drive when ordering pumps. 


Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


SALES OFFICES IN 45 AMERICAN CITIES 


































Simplicity, Capacity, Economy 


These are three of the features secured in the design and construc- 
tion of Westinghouse Cross Compound Air Compressors. 


SASS A a EEE 


iin tl aay hn A crave nomenon «are oe ‘ 















_ 
ee ee: eR SNR MEARE NO he 


Simplicity. The only additional parts to those of standard 94 and 11” 
simplex compressors are a second air and steam cylinder with their pistons, 
piston rods and air valves. 

Capacity. Greater capacity is obtained by more closely approximating 
theoretical conditions than is possible with simple or duplex pumps, and 
by compounding the air cylinders. 

Economy. Greater economy is chiefly the result of compounding the 
steam cylinders; reduced leakage by steam and air pistons, and very low 
maintenance cost. 

This type of compressor is made in two. sizes, the 8}” for 200 pounds steam 
pressure and the 103” for 100 pounds steam pressure, both having a displacement 
capacity of 150 cubic feet of free air per minute at normal speed. 


Westinghouse Air Brake Company 


Pittsburgh, Pa. 
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THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK. 
BABCOCK -& WILCOX—STIRLING—RUST 


WATER TUBE STEAM BOILERS 


STEAM SUPERHEATERS - - MECHANICAL STOKERS 
Works: BAYONNE, N. J. BARBERTON, OHIO 


BRANCH OFFICES: 


ATLANTA, GA., Candler Bldg. CLEVELAND, New England Bldg. PHILADELPHIA, North American Bl SAN FEARS 99 First Street. 
BOSTON, 35 Federal Street. DENVER, 435 Seventeeth Street. PITTSBURG, Farmers’ De t Bank Bidg. SEATTLE, WASH., Mutual Life Bldg. 
CHICAGO, Marquette Bldg. LOS ANGELES, American Bank Bidg. PORTLAND, ‘ORE., Wells Fargo Bidg. HAVANA, ‘CUBA, 11644 Calle de la Haba. 
CINC INNATI, o., Traction Bidg. NEW ORLEANS, Shubert Arcade. SALT LAKE CITY, 313 Atlas Block. 


5 OTT HEATERS 


STEAM AND OIL SEPARATORS, WATER SOFTENING SYSTEMS 


STATE CONDITIONS OF PLANT AND WE WILL SEND SPECIAL TREATISES NOS. 41-H, 41-S AND 41-SY 
HARRISON SAFETY BOILER WORKS «- 3166 N.17th St., PHILADELPHIA, PA. 


Kellogg’s Improved . 
* & e ©. ¢ 
The Design of Heine Boilers <i ‘iL Perforated Corrugated 
Embodies All The Requirements of Radial Brick . 
Modern Practice For Chimney Building. 


Note the corrugation on the side—they make 
the chimney strong. Also the vertical per- 
forations—they make the chimney efficient. 
How? All told in our booklet, “Some Stacks.” 


Write for it. 


The M. W. Kellogg Company 


50 Church Street New York 


Chimneys and Welded Piping. 


: REINFORCED 
* a CONCRETE 

Take the question of efficiency and absence of smoke. With JMN EY. 

Heine boilers the gases rising from the fuel bed are completely burned in the . 


combustion chamber beyond the bridge wall and under the fire brick baffle 
on the lower row seg This insures cor ample te burning of hydrocarbons before they come CONIFORM AND 
in contnet with the comparatively cool heatjng surface of tho boiler and prevents smoke. 


The hot gases then turn apward back of the lower baffle and pass forward parallel to the fa @ CYLINDRICAL TYPES 
tubes and then upward into the space beneath the shell and thence to the uptake. This 


arrangement gives the highest efficiency in absorption of heat from the hot gases and the HUNDREDS IN USE. 
minimum loss of draft pressure 1 TIP c 
1 Many cther.advantages of the Heine Boiler such as the provision for free circulation and OH AS WEBER CONIFORM CHIMNEY 


the internal separator insuring dry steam, the ease of cleaning and repair, etc., are described eco 4 9 
in our booklet ‘“Boiler Logic’’ which we will be glad to send to engineers upon request A wy ” Height, 200 ft. Inside diameter, 12 ft. 


Built for Miami Copper Co., Miami, Ariz. 


Heine Safety Boiler Co.,“% tsk we eM The Weber Chimney Co. 


5 1453 McCormick Bldg., CHICAGO, ILL. 
2 New York Office, 95-97 Liberty Street 


Aldrich Power Pumps Perforated Radial Brick 
The Aldrich Pump Department ‘. CHIMNEYS 


Allentown Pennsylvania BERGEN & LINDEMAN, 170 Broadway, New York 


Branch Offices: Philadetphia. Boston 


ope TT Tl ee tee ae ee 
Ua aap eri tags aso ten As 9s eS 9 5 i 
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A—2 Inch Thick Inner Shell 
B—Asphaltum Packing 
C—Dead Air Space 

D—1 InchThick Outer Shell- 


WYCKOFF’S 
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i WUMMMM MIM MA a 


MADE OF GULF CYPRESS 
“The Wood Eternal’ 


IMPROVED CYPRESS STEAM PIPE COVERING 


The best kind of undeiground pipe covering is a good 
Wood covering. 

Are you making this covering yourself? Are you selecting 
it and buying it with a clear understanding of its value? 
Wyckoff’s Improved Cypress Steam Pipe Covering pos- 
sesses 100% longer life than any Pine Casing. 

It is the only wood covering made with a dead air 


TAPERING 


Reinforced 


Concrete Chimneys 


Monolithic Construction 


Booklet on request 


General Concrete 


Construction Co. 
1309 Manhattan Building, Chicago 
New York Office; 30 Church St. 


OFTENER 


L. M. BOOTH COMPANY 


136 LIBERTY STREET, NEW YORK 


ATER 


aa hace Vie AMERICAN DISTRICT STEAM CO., 


North Tonawanda, N.Y. 


Originators and Builders of HOLLY SYSTEM OF UNDER- 
GROUND STEAM DISTRIBUTION for the utilization of 
exhaust steam from Eicctric and Power Plants for heating, 

200 plants in yeonties. Also manufacturers 


Steam Pipe Casing, Steam 
a wee Traps. Condensation Meters, Valves. Cooling Coils, Steam 
Separators and a full line of Steam Fitters’ Supplies. 


Write for our pamphlet and price list. 


space between the shells, the only one with a 34” 
total thickness and the only one made of Gulf Cypress— 
the one wood that will not rot under wet and dry con- 
ditions. Despite these advantages it is still 60% cheaper 
than the next best. 


Note that the heavy galvanized wire is coated with 
Hydrolene-B. Write at once for interesting catalog. 


A. Wyckoff & Son Co., Elmira, N. Y. 


Have You Any Idea How Hot 
Your Chimney Gases Are? 


good deal depends on it, that is, every 20° F. additional tem- 
A perature in the chimney flue gases means one per cent. more 

fuel wasted. 

Wouldn't it be worth while to get accurate data upon the situa- 
tion in your plant? If so, kindly write us and we shall be pleased to send 
you a set of Green’s Temperature Pendants for taking the temperature 
of the chimney flue gases. 

If you would like, we will also send you our pamphlet E. N. 140 
on “Economical Steam Power Plants,” containing articles by leading 
steam plant authorities, describing the design, construction and tests 
of some of the most notable plants in this country and Europ ¢ 


The Green Fuel 
Economizer Co. 


Matteawan, N. Y. 


‘The Blake # Knowles i»Works 


BLAKE- 
KNOWLES 


OPEN FEED-WATER HEATERS INCREASE BOILER 
EFFICIENCY 


WRITE FOR BULLETIN RK 84719 
115 Broadway, New York Works: E. Cambridge, Mass. 
BK 139 
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THE PETROLEUM IRON WORKS CO. 


SHARON, PA. 


‘erecor Light and Heavy Structures and Apparatus of Steel or Iron 


Tankage for all purposes, large or small. Oi] Refinery Equipment. Stand Pipes, Water 
Towers. Guyed and Self-Supporting Smoke Stacks, Penstocks. Flumes. Riveted Stee) 
Pipe. Blast Furnaces, Hot Metal Ladies. Boilers. “‘Seigh’’ Patent Annealing Boxes, 
““Leman"’ Counter Current Condensers. Creosoting Cylinders. ‘Gem’’ Fuel Oil Burners, 
“Washington’’ Automatic Oil and Gas Separators, Portable Receiving Tanks. 


Domestic and Foreign Inquiries Solicited 


STEEL RAILROAD WATER SERVICE TANKS 


Of type illustrated. appeal to the experienced engineer. M 


of W . because of Economy. 


Simplicity of Construction, Durability, Absence of Leakage, Minimum of Attention and 
Repair, Large Settling Basin below Outlet for collection of sediment. Adaptability qith- 
standing the high temperature of the Sunny South as effectually as the severe wintors of 


the North 


Water Service Tank, 
Erected East Waco Texas, 
for Cotton Belt Ry. 


Let Us Figure 
With You On 


WATER TOWER AND 
TANK GONSTRUCTION 


For nearly half a century we 
have been building Stand 
Pipes, Water Towers, Storage 
Tanks, Stacks, Steam Boilers, 
Riveted Pipe and other similar 
Structural and Riveted Work. 
Our experience has been ex- 
tended and our field of opera- 
tions wide. To prospective 
users, architects and engineers 
we offer the benefit of this ex- 
' perience. We can probably help 
in deciding just what size and 
what method of construction 
will be most adaptable and 
’. most durable on the particular 
job you now have in mind. 


TIPPETT & WOOD 


Phillipsburg, New Jersey 


Sia | Le 


May we 
receive your 
inquiries? 


MIETZ & WEISS OIL ENGINES 


150,000 H. P. in operation. Stationary and Marine, 2 to 400 


Use KEROSENE, FUEL OILS, ALCOHOL and CRUDE OIL 


Direct Connected Generators, Pumps, Hoists, etc. Send for Catalogue 
A. MIETZ, 119 Mott St., New York 


. Pp. engine using three cents per gallon fuel, a. over gasoline at nine —o 
— $1800.00 per year which’ represents a capital of $26,000.00 at 5% interest. e 
game saving can ae be had over a steam plant of the same capacity. Are you interested? 


Foster Superheaters 


Increase capacity of boilers, give more power with less 
fuel, and prevent all loss and trouble due to wet steam 


Power Specialty Co., 111 Broadway, N. Y. 


Welding by Oxy-Acetylene Process 
Branch Offices: New York, St. Louis, Houston 


Water Service Tank, ee ed Stem 
rst. D&S. W. — 


Portable Otto Gasoline Engine 
and Centrifugal Pump 


The standard outfit for middle size pumping jobs—ditches, eacava- 
a for street cleaning, fire service and irrigation work. OTTO 

ASOLINE ENGINES heed no extended description to the progres- 
aa contractor. The centrifugal pump is extremely simple, continu- 
ous in discharge, with no lost efficiency over a wide range of heads. 
This outfit will do the work of a dozen men with hand poem and save 
its cost over and over. We also build Portable Air Compressors and 


Write for Contractors’ 
Bulletin 36 to-day. 


THE OTTO GAS 
ENGINE WORKS 


3209 Walnut St. 


PHILADELPHIA, PA. 
WE MAKE 


GAS FURNACES © scccctiee 


AND Hardening, 


Heating Machines ‘Meine. 


Melting, 
FOR Forging, 


MECHANICAL cio aceies 
HEATING PROCESSES 


Machines, 
Coloring and Tem- 
——— pering Machines. 


American Gas Furnace Co. “'s0 Fuc! Gas Plants, 


Positive Pressure 
Gas Engineers and Manufacturers Blowers, and 


24 JOHN STREET - - - NEW YORK Complete outfits for 


Machine Shops and 
Send for Illustrated Catalogue. Factories. 


STAG Brand 


Manganese Steel Castings 


Edgar Allen American Manganese Steel Co. 
Chicago, Ill. New Castle, Del. 


> TISCO “ma” 


Castings for Severe Service 


TAYLOR IRON & STEEL C0., new .RSey 
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BETHLEHEM STEEL 


COMPANY 
GAS ENGINES 48°? PUMPING ENGINES 


VI Le | | | 
“SU age 


BethlehemSteel GasEngines are built—every part of them—in the Bethlehem Plant. 


All parts subject to explosion pressure are made of steel. Bethlehem Fluid 

Compressed Steel used for all large forgings. These engines embody many 

features in their construction that heretofore had never been developed in 
Engine design. 


Made in sizes from 800 to 5000 h.p. for operating on all kinds of gas; and r2p- 
resenting the highest development of mechanical efficiency and operative econ- 
omy. They are particularly adapted for heavy duty lighting and power service. 


ov pheno oe Ramen 


Bethlehem Steel Pumping Engines, in service and under construction, embrace 
Vertical Triple Expansion High Duty Engines for many large municipal plants. 


om ee 
~ Rien seme gt 
ne Sa one 


pare ye mone agence 
a ea TR arene 
phar Ws 


Correspondence solicited from power users contemplating new installations. 


POWER DEPARTMENT 
BETHLEHEM STEEL COMPANY 


SOUTH BETHLEHEM, PA. 


5 4 
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CAST IRON PIPE 


FOR 
WATE R—GAS—CULVERTS—SEWERS 
SPECIAL DESIGN CASTINGS 


UNITED STATES 
Cast Iron Pipe & Foundry Co. 


SALES OFFICES: 


71B pk . New York City, N. Y. 
1421 Chest nui St. Se ..... Philadelphia, Pa. 
122 So. Michigan Boulevard Chicago, Ill. 
Henry W. Oliver Building FPNS eS Pittsburg, Pa. 
Chamberlain SE 5. >< 5'sb-g 30s Lk aw ae te ‘Chattanooga, enn. 
Monadnock Building. ... .. sg . San Francisco, Cal. 
Security Building _. St. Louis, Mo. 


‘CHARLES MILLAR & SON CO. UricN 


176 Federal Street, BOSTON, MASS. 


‘UTICA PIPE FOUNDRY CO. 
CAST IRON WATER and GAS PIPE and SPECIALS 


George Ormrod, Pres. and Treas. John D. Ormrod, Vice Pres. and Supt. J, G. Eberlein, Secy, 


EMAUS PIPE FOUNDRY fox cinrt 


Manufacturers of 


CAST IRON PIPE and Special Castings for Water and Gas 


Also FLANGE PIPE, LAMP POSTS, Etc. All Pipes Cast Vertically. 
EMAUS, LEHIGH COUNTY, PA. 


FOR WATER AND GAS WORKS 


texans io 


McWane Pipe Works, main *6itice: LYNCHBURG, VA. 


New York, 1 Broadway Chicago. 587 The Rookery... _ San. Francisco, 461 Market St. 


GLAMORGAN PIPE & FOUNDRY CO. 
LYNCHBURG, VA. 
Manufacturers of Cast Iron Water and Gas Pipe, Special 
Castings, Fiange Pipe and Fianged Speciais 
Gate and Compression Hydrants, Water, Gas and Steam Valves 
General Founders and Machinists 
Chicago Office, 


McWane & Rice. Managers, 
537, The Rookery. 


New York Office, 
M. J. Drummond & Co., 
182 Broadway, New York 


CAST IRON PIPE 


San Francisco Office, 
iv W. Blair, Manager, 
461 Market St. 


AMES B. CLOW & SONS, NEW YORK~HAVANA 


Works: Coshocton (new plant) & Newcomerstown, O 
QUOTATIONS FURNISHED PROMPTLY 


Vol. 67, No. 26 


TWELVE REASONS WHY YOU SHOULD USE 
trade “L EADITE”? Mark 


Registered U. S. Pat. Office 


FOR JOINTING ee MAINS 


1—Durability. Leadite joints increase in strength w 
2—No po gee a Leadite joints require no cauiking pon a the Leadite adheres to the 
pe, making a watertight bond 
3—Comparative Quantities. One ton of Leadite is equivalent to four tons of bend. 
4—Labor Saving. Saves caulking charges and digging of large bell-holes, and reduce 
the Ss of trench pumping to "the minimum 
Ss = use saves 30 to 63% over lead, owing to the saving effected in material and 
$—Tools. As no caulking is required fewer tools are needed 
7—Tramspertate M. Considerable freight charges are saved, becayse Leadite is lighter 
&—Hauling. Saves hauling expense on the work, because you move only one-fourth the 
weight of jointing material. 
Fuel. Saves fuel. because you melt only one ton of material instead of four, and not as 
much heat is required either 
10 Delivery. We can make prompt shipments. 
11—Damage Suits. Claims for damages caused by joints blo sowtn out are prevented, 
because Leadite joints will not blow out under any pressu 
12—Users. Progressive water works all over the country use Leaite 


Write for Booklet. 
THE LEADITE COMPANY, Inc., Land Title Building, Philadelphia 


AMERICAN CasT IRON PiPE Co. 


Manufacturers of 
CAST RON SIFEAND FITTINGS ak 
1 Broadway 


Western Office BIRMINGHAM 
716 Scarritt Bld, 
Kansas City, Me, A LA BA M A New York 
Sales Office 


Southwestern Sales Office Pacific Coast 
416 Prastorian Bldg. Dallas. Texas 461 Market St., San Francisco, Cal 


Eastern Office 


Riveted Steel Pipe, Tanks 


For Water, Gas, Sewers, Culverts, Penstocks, Air 
end oe Mining Pontoon, and Shore Pipe 
for Dredging, Stacks, Gaissons, Stand Pipes, etc. 


The Carroll-Porter Boiler & Tank Co. 
PITTSBURG, PA. 


M. J. DRUMMOND & CO. 


Manufacturersof ~ 


Cast Iron Flange, Gas and Water Pipe 
“GLAMORGAN” 


_ Fire Hydrants, Valves and Valve Boxes, Lamp Posts and Sewer Castings 


Cae Sales Office: 182 Broadway, New Y a 
‘oundries: Lynchburg, Va., Reading, Pa 


American Pipe and Construction Co. 


Water Works Engineers and Contractors 
112 North Broad Street, Philadelphia 
Also Manufacture 


Welded Wrought Iron Pipe, Lined and Covered with Pure 
« Cement and Having Lead Caulked Bell and Spigot Joints 


The only noncorrosive pipe on the market good for any pressure. 


HYDRAULIC CRANES, 
PRESSES, LIFTS, ETC. fi ie fees ta sme 


All Kinds and Sizes of CAST IRON PIPE | 


Turbines and Water Power Pumps, House 
Work, Gas Holders and Gas Machinery, Gas Power 


SPIRAL 


RIVETED 


wt JOHN FOX & CO. "i" 


Cast-Iron Water, Gas and Flange Pipe 
Special Castings, Fire Hydrants, Valves 
General Foundry and Machine Work 


253 BROADWAY NEW YORK CITY 


ROOT © fam 


are BOILER 


ABENDROTH & ROOT MANUFACTURING CO. 


50 Church St.. NEW YORK 
CHICAGO, Commercial Nat'l Bank Bidg. MEXICO, Mutual Bldg. 
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RIVETEDSTEEL PIPE STANDPIPES 
STACKS 
STEEL PLATE CONSTRUCTION 
Hydraulic and Sugar Piantation Work 


Rapid and Accurate Work Our Speciaity 


8 ft. x 25 ft. Filter Tank for Fort Leavenworth, Kan. 


DOVER BOILER WORKS, 50 Church St., New York 


Works: Dover, N.J 


Lock-Bar Steel Pipe _—_ SE 


Before Closing 


100% EFFICIENCY at Lock-Bar Joint. 15% greater 
carrrying capacity than Riveted Pipe. 
LONG LENGTHS means FEW JOINTS 


Lock Bar Pipe Has Never Failed in Service 


EAST JERSEY PIPE CO. 
RIVETED PIPE, TANKS, STAND PIPES, STEEL LININGS 


50 Church St., New York City Send for Catalog. Works: Paterson, N. J. NY man can lay Universal 


Pipe. He need not 
have had previous train- 
ing. He can do it alone if 
there is no one to help him. 
The only tool he needs is a 
ratchet wrench. 












“ Steel Water Tanks 


For Any Service 


CPOE 
toe) kai 


Fo ees 
ee rc gerre cane Se eapmentinnsny aveneane 
— aie aaa 


DesMoines Bridge & Iron Company 


PITTSBURG, PA. See our previous advertise DES MOINES 
801 Curry Building ment. Get Catalog No. 7 922. Tuttle St. 























Two men and two wrenches make 
a full, well equipped gang for lay- 
ing the smaller sizes of Universal 


Pipe. 


The Universal Joint is the natural pipe 
joint. A caulked joint is but makeshift. 
The Universal Joint is flexible; it pro- 
vides for expansion, contraction, ground 
settlement, etc. A caulked joint is 
rigid. 


THE HESS FLUME COMPANY 
Head Office and Denver Factory 
2166-2176 FIFTEENTH ST., DENVER, COLO. 
Manufacturers and Distributors of 


Hess Patent Metallic Flumes, Metallic Intakes, Metallic Outlets, Drops, 
Sluice Boxes, Spillways, Head-gates, Siphons, Pressure Pipe, Me 
Lumber Substructures, Water Meters—Self Registering. 


See our display advertisement in next issue. 









oz. 





Miners, Importers And Manufacturers 


Pt. Of graphite of all kinds, paints, pray 
D x N ite lubricants, crucibles, lead penciis, 
A 
a 7 


etc. Il"ustrated Booklets on requect 


sd fans a 
- 
=p 








bar ovens prs sae 7 
a " 





If the Universal Joint had been developed 
earlier, the caulked joint with its molten lead, 
oakum, rigidity, etc. would today be unknown. 


Alot sey Dixon Crucible Co., Jersey City, N. J. 









PENNSYLVANIA RAILROAD 


THROUGH VESTIBULE SERVICE 
Between Pennsylvania Station, New York and Philadelphia, Baltimore, Wasb- 
ington, , Pittsburgh, Cleveland, Columbus, Cincinnati, Indian- 
apolis, Chicago, Louisville, and St. Louis. 

Route of the “ eeyivantes Special,” “The Ponmesivonia Limited,” 
“The 24-Hour St. Louis,” 3 eee Limited,” and 
“Congressional Ss 






ena 


aecte 


Neer care 


UNIVERSAL~the Modern Hub-and Spigot Pipe 










THE CENTRAL FOUNDRY COMPANY 


90 WEST STEEET,NEW YORK 







8. C. LONG J. R. WOOD 
General Passenge: 


? GEO. W. BOYD 
Manager r Traffic Manager General Passenger Agent 
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Woop 
nites PIPE 


WATER—POWER—MINING—OIL—CYANIDING 
CYANIDE PLANTS MINING SUPPLIES 


MADE from famous California Redwood and selected Douglas Fir. Machine 
Banded Pipe 2in. to 24in. diameter. Continucte Stare Pipe 12 in. to 2h nee. 
Send for copy — ee Tank Booklet, or Pipe Book) 
All full of S aluabie inform 


PACIFIC TANK & PIPE co. 


Tit] 111d 


OFFICES 
318 Market Street. San manele 
—— Station, Portlan 
404 Equitable Bank Building. 1 Los Angeles 


Get Your Book of Piping Facts 


An interesting treatise on piping difficulties. 
Compiled by experts—men who know every 


wrinkle of your troubles. Washington Wood- 
en Stave Pipe is what you'll buy sooner or 
later—why don’t you find out about it now? 


Write for this book while 
you think of it—NOW. 


WASHINGTON PIPE & FOUNDRY CO. 


1512-1620 Center Street and 3001-3019 Asotin Street, TACOMA, WASH. 


Portland Wood Pipe Co. 


Machine Banded 


Wood Stave Pipe 


Made of Oregon or Douglas Fir 


Continuous Stave 


feite for Information PoRTLAND, OREGON 


Succeeding National Wood Pipe Co,, and Pact 
(Change in Name, but not in Quality of Product.) 
Address Nearest (fice 


fic Tank Co. 


FACTORIES 
San Francisco, Ca)- 
Portland, Ore. 
Los Angeles,Cal 


“MICHIGAN” 


Combination Steel and Wood 
Water Pipe 
Will Not Clog or Burst 
There’s No Chance for Corrosion 


CUTE 


Withstands 200 Ibs. Premium 


Our Machine Banded Pipe is furnished 
ready to lay in lengths up to 12 feet. 


ECONOMY 
In First Cost, Installation and 
Maintenance. 


We also manufacture Tin Lined Wood Casings for 
" ifistalling. underground steam pipes. 


MICHIGAN PIPE CO., 


BAY CITY, MICH. 


TACOMA WOOD PIPE CO. 
Wire Wound and Continuous Stave Pipe 
For City Water Works and Irrigation Systems 
TACOMA, WASH. 


pe 


For" resem 
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Arkansas, Little Rock 
piste aT a‘ —_ o. 
Californ Los Angeles 
California, West Berk eley 
California Corrugated Culvert Co. 
Colorado, Colorado Springs 


Colorado Ingot Iron Pipe & Flume Co. 


Delaware, Clayton 
Delaware Metal Culvert Co. 
Georgia, Atlanta 
Dixie: Culvert & Metal Co. 
Tiiinots, Bloomin gton 
Iinois Corrugated Metal Co. 
Crawfor dsville 
O’ Neall Co. 


Selling—ENGINEERING NEWS—Section 


The Great Railroad Systems Install 


Kansas, Topeka 
The Road Supply & Metal Co 
Kentucky, Beuchel 
Kentucky Culvert Co 
Maryland, Havre de Grace 
Spencer, J. N 
Massachusetts, Palmer 
New England Metal Culvert Co. 
Michigan, Bark River 
Bark River Bridge & Culvert Co. 
Michigan, Lansing 
Michigan Bridge & Pipe Co. 
Minnesota, Minneapolis 
Minnesota, Lyle 
Igle Corrugated Culvert Co. 
Missouri, Moberly 
Corrugated Culvert Co. 
Montana, Missoula 
Montana Culvert Co. 
Nebraska, Lincoln 
Nebraska Culvert & Mfg. Co. 


Nebraska, Wahoo 
Nebraska Culvert Co 
Nevada, Reno 
Nevada Metal Mfg. Co : 
New Hempshire, Nashua 
North East Metal Culvert Co 
New Jersey, Flemington 
Pennsylvania Metal Culvert Co. 
New York, Auburn 
Economy Culvert Co. 
North Carolina, Greensboro 
North Carolina Metal Culvert Co. 
North Dakota, Wahpeton 
Northwestern Sheet & Iron Works. 
Ohio, Elyria 
Ohio Corrugated Culvert Co. 
Ohio, Middletown 
American Rolling Mill Co, 
Ohio Corrugated Culvert Co. 
Oklahoma, Shawnee 
Oklahoma Corrugated Culvert Co 


American Ingot 
Iron Culverts 


HE Union Pacific, Southern 

I Pacific, Pennsylvania, South 
ern—these are some of the rail- 

road companies which are giving 
conclusive evidence of their faith in 
American Ingot Iron by continued 
and increasing purchases. The 
deep corrugations of these culverts 
grip the surrounding earth and hold 
them firmly in place. After a per 
iod of floods, they are found in 
perfect condition, while other con 
structions are washed away. They 
are self-cleaning, the corrugations 
raising a ripple in flowing water. 
Their material resists corrosion bet 
ter than any other iron or steel, 
because it is the purest iron ever 
produced in commercial quantities. 


Write to the nearest manufacturer for 
particulars and prices on 


American Ingot Iron 
Corrugated Culverts, 
Plates, Sheets, Roofing 
and Form Products 


Oregon, Portland 
Security Vault & Metal Works 
Pennsylvania, Warren 
Pennsylvania Metal Culvert Co. 
South kota, Sioux Falls 
Sioux Falls Culvert Co 
Tennessee, Nashville 
Tennessee Metal Culvert Co 
Texas, Dallas 
Atlas Metal Works. 
Texas, El P aso 
Western Metal Mfg. Co 
Texas, Houston 
Lone Star Culvert Co 
Utah, Woods Cros 
Utah Metal Culvert Co 
Virginia, Roanoke 
Virginia Metal Culvert Co. 
Washington, Spokane 
Spokane Cor. Culvert & Tank Co 
Wisconsin, Eau Claire 
Bark River Bridge & Culvert Co 


| 
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ROTHCHILD 


Rotary Gate Valve 


OVERCOMES ALL BLOW OFF TROUBLES. 

Differs from all other valves because it is a 
ROTARY GATE VALVE. 

A high pressure boiler blow off valve that has 
superior merits all its own. 

Does away with all danger of scale or sediment 
or destructive current coming in contact 
with the seating parts, as the part openings 
are sO arranged that the SEATING PARTS 
ARE OUT OF REACH. 

It cannot leak or stick and requires no repairs 
or adjustments. 

It automatically takes up its own wear by pres- 
sure alone. 

The opening and closing of the valve is very 
smooth and can be operated easily by the 
most inexperienced without the least fear 
of danger. 

For elevator, throttle, all hydraulic and ammonia 
purposes, it will meet all requirements with 
perfect satisfaction. 

There is no undue strain on the seating parts 
and there are positive stops—in view of the 
operator—to hold the gates in the best 
position when fully opened or closed. 


Write for Complete Technical Description. 


John Simmons Co. 
102-110 Centre Street New York 


$10, 000. 00 per mile SAVED! 


We can save you this amount on an installation 
of 24-inch Wyckoff Machine Made Wood 
Stave Pipe over Cast Iron 


AND IT LASTS AS LONG 


Sizes 1 inch to 48 inches in diameter. Pressures 10 Ibs. to 200 Ibs. 


A. Wyckoff & Son Co., Elmira, N. Y. 


Pittsburg Offices: Pittsburg Terminal Warehouse. 


THE SESSIONS FOUNDRY CoO. 
BRISTOL, CONNECTICUT 


SEWER and SUBWAY 


Sewer Catch-Basin 
Castings, Etc, 4 


—TO ORDER — 


Simplex Valve and Meter Company 


Manufacturers of 


WATER METERS for large pipes. Rate Controllers, 
Automatic AIR VALVES, REGULATING VALVES 
and HYDRAULIC APPARATUS of Special Design. 


112 North Broad St., . . © - Philadelphia, Pa. 


Vol. 67, No. 26 


Buy “Eastern” Pipe And 
Get All The Saving 


The comparative savings of wooden pipe over cast 
iron, steel or wrought iron is fully Tecognized. 

But there is a comparative saving in wood pipe 
which is distinctly “Eastern. - 

Eastern Wood Pipe is* made under new manufac- 
turing proceses and from selected materials. These 
give the greater inside resistance to water pressure. 

The steel bands that strengthen and bind the pipe 
are so thoroughly covered and coated with asphaltum 
pitch that the pipe is entirely immune from rust and 
disintegration, this also makes the pipe a non-conduc- 
tor. The outside coating yields only to a chisel. 


Get our prices for quick delivery. Want Catalog ‘‘N"’ first ? 


EASTERN MANUFACTURING CO., 
Elmira, N. Y., U.S. A. 


Redwood Manufacturers Co. 


916 Balboa Building, Cor. 2d and Market Streets 


CONTINUOUS 
WOODEN STAVE 
PIPE 


For Irrigation, Municipal 
Water Supply 
Hydro-Electric Power Plants 
and Out-Fall Sewers 


Catalogues and Estimates 
Furnished on Application. 


Ask for Catalogue No. 2. 


WATER SUPPLIES 


Tanks, Towers, Windmills, Tank Fixtures 
Tank Pumps, etc., of superior grade. 
Estimates queted. 


ISLEY TSA TRH TAN REE IN AGUS A AE TB ATER 
U. S. Wind Engine & Pump Co., BATAVIA. TLL. 


Matheson Joint Steel Pipe 
has many advantages over cast iron pipe. It is also 
* LIGHTER—STRONGER—LONGER 
Ask for the new book about Matheson Joint Pipe. 


NATIONAL TUBE COMPANY, Pittsburgh, Pa. 
































Goffin Valve Go. 


Boston, Mass. 
Makers of Largest Valves in America 











Designs 
and 
Estimates 
Furnished 
Promptly 


Fig. 212 
24 inch Self Contaimed 6 inet Wertact Coffin 48 inch Circular Rising 
Sluice Gate Valve Screw Sluice Gate 











THE WATKINS 


PIPE JOINTER 


Is a Tool for Practical Pipe- 
Layers 
SAVES LABOR AND LEAD 
MAKES THE PERFECT JOINT 


THOMAS WATKINS 
JOHNSTOWN, PA. 


CHICAGO BOSTON 
JAMES B. CLOW & SONS HAROLD L. BOND CO. 


Sluice Gates 


Hand, Hydraulically, 
and 
Electrically Operated 
Designs and Estimates Furnished 
General Water Works Appliances 


ASK FOR CATALOG 


Coldwell-Wilcox Co. 
New Windsor Newburgh, N. Y, 








Roberts Water Filters 


Durable Efficient 
GRAVITY and PRESSURE FILTERS 


Roberts Filter Mfg. Co., Inc.,enuadctpnia, pa. 


Your Inquiries are Solicited. Licensed Under Negative Head Patents. 













THE COOK WELL CO. 


CONTRACTORS FOR 


WATER WORKS AND WATER SUPPLIES 


Cook’s Systeni of Tube Wells 
Raliroad Water Supplies 


15 South Fourth Street ST. LOUIS, MO. 
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Darnell says:- 


Mr. J. L. Darnell, former city engineer of 
Kansas City, recently called upon as an expert 
witness by the Public Improvements Committee 
during their investigation of materials for sewer 
pipe, said: 






6¢/ made a very thorough investiga- 
tion of the relative merits of the 
two pipes, and, as a result of 
that investigation, I was inclined 
to stick to vitrified clay pipe for 
the smaller sizes of sewers—for 9g 
to reasons. 


will be interested to know what those 
oO two reasons are, and all about the in- 


vestigation. Write us for:— 














“Testimony of the Expert Sanitarians.”’ 

*“‘What the President of the Board Found Out.” 
“Report of the Investigating Committee."’ 

“Criminal Record of H2S'’—‘‘Sewer Facts’’—al] free, 
“Sewer Specifications’’—12 cents. 


The 
International Clay Products Bureau 
813 Wall St., Kansas City, Mo. 


water “WATCH DOG’ meter 


RELIABLE AS ITS NAME 


Manufactured by the 


GAMON METER 
COMPANY 


NEW JERSEY 



























PITTSBURGH 
METER CO. 


General Office and Works: 
East Pittsburgh, Pa. 


Sales Offices: 
NEW YORK CHICAGO 
149 Broadway 337 W. Madieon St 
KANSAS CITY COLUMBIA, S. C 
6 on Tenth St 


Also manufacturers of 
E'REKA Water Meters, 
Cast Iron and Tin Gas 
Meters, Positive and Pro- 
portional Gas Meters jor 
any pressure, and Meter 
Provers. 
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QUALITY 


CROWN, EMPIRE, NASH, GEM PREMIER 


WATER METERS 


Preferred Throughout the World for 


Accuracy, Durability and 
Low Maintenance Cost 


NATIONAL METER COMPANY 


84 CHAMBERS ST., NEW YORK 


ESTABLISHED 1870 JOHN C. KELLEY, Pres. 
CHICAGO BOSTON CINCINNATI 
LOS ANGELES SAN FRANCISCO 


STANDARD SAPPHIRE 


Standard Sapphire Meters 


In Sizes 4%, %, 1 Inch, 136, 2, 3, 4, 6, 8, 10 and 12 Inches 


Can Be Used for Every Service 


1. They cannot become stopped up or registration retarded from any 
sand or sediment the water may contain. 

2. Hot water or excessive heat will not affect them, as no rubber is used 
in rg construction. 

IT IS THE ONLY METER MANUFACTURED THAT CAN FF AC- 

CURATELY REPAIRED WITHOUT DISCONNECTING FROM THE PIPE. 

4. Check valves or screens are not required, thus insuring a large saving. 

5. The gear trains are proof against alkali and other injurious ingredients. 

6. Our SAPPHIRE and SAPPHIRE FROSTPROOF are constructed the 
same, except the body of the FROSTPROOF meter is fastened together with 
cast- irpn clamps, which are easily adjusted and break at a frost pressure of 
about 200 pounds, thus protecting the entire working parts of the meter 
against damage, while our SAPPHIRE is fastened together with bolts and nuts. 

7. STANDARD SAPPHIRE METERS ARE BUILT LIKE A WATCH 
JEWELED BEARINGS, insuring minimum wear and accurate anti-frictiona 
adjustment, so that readings are as perfect as it is possible to obtain under 
any conditions. Write us. 


Standard Water Meter Company 
245 Robinson Street, Brooklyn, N. Y. 


Vol. 67, No. 


WATE pe iis = 


Jeweled 
Bearings 


for the larger gears 
to revolve upon are 
ar exciusive feature 
of our meters, They 
have other good 
points but this one 
alone places them 
in an advance class 
by themseives. 


Write for catalog. 


It’s Small—But Not A Toy 


These little 5 Ib. aluminum 

“Blicks” fill every profes- 

sional and utility service for 
a portable type- 
writer. 

In operation and 
quality of work 
there’s no differ- 
ence between the 
high priced ma- 
chines. 

Investigate now. 


Send for Catalog A-63 


The Blickensderfer Mfg. Company 


Executive Office and Factory, Stamford, Connecticut 
Branch Offices and Agencies in all Principal Cities 


Alteneder 
Drafting Instruments 
Excel In Every Essential 


Design-Material-Workmanship-Finish 
ma 


THEO. ALTENEDER & SONS 
PHILADELPHIA 


Catalogue On Application 
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Measuring Tapes constitute an important part of an Engineer’s Equip- 
ment. You can be sure you are using the best when you use 


K& E 
Measuring Tapes or Band Chains 


ALL LENGTHS ALL STYLES ALL GRADUATIONS 


All K & E Measuring Tapes are fitted with 
compensating centers by means of which the 
wear can be taken up and an even friction always maintained. The 
lines are finished with our Keco finish which protects them from rust 
and adds to their legibility. Consult our Catalogue or send for 
special Circular No. 955. 


Drawing Materials Mathematical and Surveying Instruments Measuring Tapes 


Ag encies in 
all al cities of 
Brite States, 
= Canada ae Mexico 


F. WEBER & COS 
New Waterproof India Inks 


Absolutely Waterproof. 
Jet Black. 
Freely flowing. 


Not in suspension, but colloid. ENGINEERING 


Dries dull. 


Will not corrode nor clog the pen INSTRUMENTS 


Insures sharp definition in Blue, Brown 


and Black Prints. The ‘‘Buff’’ is constructed of the 


Samples furnished free to drafting rooms. finest material and lenses that 


ae F. WEBER & CO. money can buy. 


: Manufacturers 
Aaa hekicateccuhtaiiia tate BUFF & BUFF COMPANY 


; hi Jamaica Plain Station, BOSTON, MASS. 
St. Louis Philadelphia Chicago 


BRANDIS 


Instruments of Precision 


for 


Civil and Mining Engineers 

Surveyors and Astronomers. 

Mechanical Perfection. 
Unapproachable Accuracy. 
If accuracy and stability appeals to y 
a Brandis instrument will teeaniabiy ‘nl IMPROVED 
these requirements. This is backed up by a Marked improvements over other levels. Extra long. sensitive spirit levels. 
half century’s experience. You will make Position of te’ adj Strong Y's with improved locking de- 
no mistake when you purchase a Brandis s as to have cross-hairs vertical view, Rigid construction without ex- 
make. While a few dollars higher in price horizontal. cess weight or clumsiness. 
this is compensated for in quality. Write for cutalog showing full line of Engineer's and Draflemer 
Write for Catalogue. 


n's Instruments, 
F. E. Brandis Sons & Co., 
810-814 Gates Ave. Brooklyn, N. Y. 


Send for Catalog 32 


MO 


De 


va 
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° MANN TEE SQUARE BLOG 


a Tr | 


1324-140 W 29 ST. 
EW YORK 


[ura MEASURING TAPES 


FAVORABLY KNOWN BY USERS, 


WIDELY KNOWN THROUGH USERS 
RECOMMENDATIONS, 


sue JU, fu, NTN fPuLe (0. po MICH. 


LONDON, Engtand 


Surveying Instruments 
Bought, Sold, Exchanged, Rented and Repaired 
Write us about our 
Drawing Room Supplies 


Illustrated Catalog ¥ 


B. K. ELLIOTT COMPANY, 108 sixth st, Pittshurgh, Pa. 


Second- Hand 


= 
Transits, Levels, etc. 
BOUGHT, SOLD OR EXCHANGED 
Send for list of Second-Hand Instruments 
Get our prices before ordering 


WILLIAMS, BROWN & EARLE, Inc. 


ENGINEERING SUPPLIES DEPT. E, 918 CHESTNUT STREET, PHILADELPHIA 


HANNA QUALITY 
ENGINEERING INSTRUMENTS 
NOT EQUALLED 
All graduations on SOLID SILVER 
without extra cost. 

Write for Catalog 
THE HANNA MFG. CO., TROY, N. Y 


on 
Lietz, 
ARE FOREMOST WITH THE PROFESSION 


THE A.LIETZ CO.,SAN FRANCISCO, CAL, 
ESTABLISHED 1882 


Architects Enainee"* Supply. 


DRAWING & SURVEYORS INSTRUMENTS 


ARTISTS MATERIALS. BLUE PRINTS & REPAIRING 
923 WALNUT St. Kansas City. Mo. 


ENeaD sunverine, © INSTRUMENTS 


ESTABLISHED 1870 


Cor. Spring Garden Street and Ridge Avenue 
PHILADELPHIA, PA. 


W. @ L. E. GURLEY 


Retablished 1845 TROY, N. Y. Branch Factory; Seattle, Wash 


Largest Manufacturers in America of 


Civil Engineers’and Surveyors’ Instruments 
ALSO DEALERS IN DRAWING-MATERIALS AND SCIENTIFIC BOOKS 


LATEST CATALOG ON APPLICATION 


The Only Real Tape for Railroads and Surveyors 
Chicago Steel Tape Co.'s Product 


aN Carried by all leading supply 
SS b — 
BK) sena for Illustrated Circulars. 


— Sy 
S 6231 Cottage Grove Avenue CHICASO, ILL 


Transits 


and 


Levels 
are noted for their simplicity of manipulation, accuracy of division, 


stiffness and steadiness of adjustments under varying temperatures. 
Our catalog gives full information. Send for copy 


C.L. BERGER & SONS, 37 William St., Boston, Mass. 


Johnston’s Improved Reels and Tapes 


Price of Reel, $15.00 Price of 310 ft. Tape, $15.00 
Combination as above, $25.00 
Descriptive booklet on request. ~ Manufactured and sold only by 


ROBERT JOHNSTON 
12 North Main Street WILKES-BARRE, PA. 


BLUE PRINTS 


Direct Blue Line Prints—negatives, and 
brown lines. Any — in one piece. 
Drafting Room Su 
Ask for Catalog E-} 
Manufacturers of the Peerless Blue Printers 


THE C. F. PEASE Co. 


401-166 West Adams St., CHICAGO, ILL 
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This Ainsworth 


Type BD 
Precision Transit 


with 5 inch limb, 43 inch vertical 


circle, 10 inch 25 power telescope, 

3 inch needle and magnetic varia- 
tion plate, is doing work of the 
highest accuracy on the surface and 
underground. 


Code Word: Babbo. Send for Catalog BX-10. 


Sole Manufacturers of the Ainsworth Precision Balance. 


THE PRECISION FACTORY ] fegaview wees) 


“2. B 


“Knock Down” 


It has many advantages 
which are well worth 
K. D. Type Drawing Table. serious consideration. 


Our new Catalog No. 17 shows the most 
complete and modern line built. 


ALL DRAFTING ROOM EQUIPMENT 


in the same * American Drafting Furniture Co. 
Thought 20-34 Railroad St. ; 
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The Universal Drafting Machine Has Placed The 
Art Of Drafting On A Modern Basis 





UNIVERSAL DRAFTING MACHINE CO., CLEVELAND, O. 




























ROCHESTER, N. Y. 




























T’S something that every 

technical man ought to 

have, whether he be an 
Engineer, Architect, Drafts- 
man, Superintendent, Fore- 
man or Student. This is 
because it does all of the tire- 
some mechanical details of his 
work and saves from 25 to 
50% of his time. There’s 
nothing more useful or valu- 
able than the ‘Drafting Ma- 
chine”’ to the man who makes 
drawings or sketches. It is 
absolutely reliable, accurate, 
asy to manipulate and rea- 
sonable in price. You ought 
to have our latest catalog. 
Write for it now. 





Rent This 
Transit 

9 Months 
Then 

It Is Yours 


Highest grade surveyor’s Transit 
and complete outfit at less than 
cash price charged by others. On 
terms so easy that it is cheaper to 
own a transit than to try to do 
without one. 


Instrument is equipped with 9-inch achromatic telescope, 
sun shade, 3 spirit levels, 44 inch vertical circie, horizontal 
limb, leveling screws, 5 inch compass needie, vernier with re- 
flector and other attachments that are found on the best 
transits. 


No Extras— The outfit is complete. Besides the transit fully 
equipped, level rod, sight pole, steel tape and steel marking 
pins are included. 

You Own It Outright—No red tape, no “ifs” or ‘‘ands’’—no 
interest. You get the transit and outfit on first month's rent. 
Just pay the rent for 9 months and it’s your absolute property. 
The rent each month doesn’t amount to as much as having an 
occasional surveying job done. 


50 Years of Quality. The Aloe Co. have been producers 
and sellers of engineering instruments since 1865. The Aloe 
mark on an instrument is the best guarantee possible. 


Send for Particulars—Send today, withoit obligation, for 
complete particulars of this extraordinary offer. Learn how 
you can own a high grade surveyor’s Transit and outfit by 
making it pay for itself. Tear out and mail the coupon now. 
You wili be under no obligation. 


A. S. ALOE CO., St. Louis, Mo. 
ant om am am atts aah temas Pe eS i niki ties: ceded Ont etn: ca ce oe 
A. S. ALOE CO., 513 Olive #t., St. Louis, Mo uN.2 

Send, without placing me under any obligatior, full particulars of how I can 
own 8 surveyor’s transit and outfit for only 9 months’ rent 
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Directory of Consulting Engineers 


Fuller, George W., | 














NEW ENGLAND NEW YORK 


Balet, Joseph W., 


Bridges, Buildings, Foundations. Docks, Fer- 
ries, Steel or Reinforced Concrete. Reports. 
Plans, Estimates, etc. 


Author “Analysis of Elastic Arches.” 
Telph. 3825 Cortlandt. 


Hyprauuic ENGINEER AND Sanitary Ex. | 
PERT. Water Supply, Water Purification, Wa 
ter-Works Valuations, Investigations of Epi. | 
demics, Sewerage, Drainage, Sewage Disposa! 

Associates: 


James W. Armstrong, James C. Harding 
James R. McClintock. 


170 Broadway, New York City. 
Henng & Gregory, 


CONSULTING ENGINEERS AND SANITARY Ex 
PERTS. Water Supply and Water Purification 
Sewerage, Sewage Disposal and Refuse Dis 
posal. 

Rudolph Hering John H. Gregory 
Charles Saville 


170 Broadway, New York City 
opkins, Charles C., aM. am. Soc. 6. £ 


Crvit AND SANITARY ENGINEER. Water Sup 
ply. Sewerage, Water Power etc. 
349 Cutler Bldg., Rochester, N.Y 


Johnson & Fuller, 


ConsuLTING. ENGINEERS AND SANITARY 
Experts. Water Supply, Sewerage, Wate: 
and Sewage Purification. Preliminary Inves- 
tigation, ign, Supervision of Construction 
and Operation. aluations, Expert Testi- 
mony, Investigation of Epidemics. 

George A. Johnson, Wm. B. Fuller, 

Harold C. Stevens. 


150 Nassau St., New York. 


Keith, Herbert C., Mem. Am. soc. C. E. 




































Adams, H. S.. 


Civir Enaineer. Wharf and Dock Con- 
struction. River and Harbor Works. 
108-9 Ames Bldg., Boston, Mass. 


A\ssociated Geological Engineers, 


SPECIALISTS ON ARTESIAN AND GROUND WATER. 
Supplies, Foundations, Building Materials. 
131 State St., Boston; 331 Fourth Ave., Pitts. 


Barbour, FA, eee eece 


Consuttinc Enaineer. Water Supply, 
Water Purification, Sewerage and Sewage 
Disposal Tremont Bidg., Boston, Mass. 


Barker, Roy S., 


ARTESIAN WetL EnGIneer. Expert Exam- 
inations for Water Supply; Underground, and 
Foundations. 75 Westminster St., Providence. 



































55 Liberty St., Room 1704, New York City. 
Bogue, Virgil G., 


Railways, Terminals, Subways, Harbors, 
Municipal Plans and Construction. 


Buel, Albert W., 


Bridges and Other Structures. 
15 William St., New York, 


Bowman, Austin Lod; SSS 






































Consulting Engineer for Municipal! and Sani- 
tary Work. Room 933 Grosvenor Building, 
10 Weybosset St., Providence, R. I. 


Main. Charles T., M. Am. Soc. M. E. 



























ConsuLTiInG ENGINEER. Railroads, Bridges, 
General Structural Work, Reports, Plans, Esti- 
mates, Superintendence. Telephone, 3431 
Cortland. Rooms 500-501, 

















Plans and specifications for Textile Mills and 

other Industria! Plants, Water Power and Steam 
Power Development. Examinations and Re- 
— on Plants with reference to their Value, 
Reorganization or Deveiopment. 













165 Broadway, New York. 


City-Wastes Disposal Co. 


(Organized from Staff of Col. Geo. E. Waring, 
Jr... Consuttinc ENGINEERS. Specialists 
in Drainage, Sewerage and Sewage Disposal. 
Preliminary Investigations and Estimates, 
Surveys, Plans and Supervision. Sanitary 
Examinations and Reports. 













Design and Construction of Bridge and Struct- 
ural Work, ag | and Foundations, Rail- 
roads and Street Railways. Inspection and 
Valuation of Existing Structures. Legal En 
gineering. 


201 Devonshire St., Boston, Mass. 












































Consuuttine Enoineer. Member American 
Society Civil Engineers. Thirty Years Ex- 
perience. Expert Work a Specialty. 


156 Fifth Ave., New York. 


Cole, John A. and Edward S., 


ENGINEERS FOR WaTER WORKS. 
Water Waste Investigations with Pitometer. 


220 Broadway, New York. 
Dow & Smith, 


CHEMICAL ENGINEERS, CONSULTING PAV- 
ING ENGINEERS. A. W. Dow, Ph., B., M. Am. 
Inst. Ch, Engrs. F. P. Smith, Ph., B., M. Am. 
Soc. C. E, Asphalt, Bitumens, Paving, Hy- 
draulic Cements, Engineering Materials. 


116 Nassau St., New York. 


















Kent, mie 


ENGINEER. Designing, Superintending, and 
Operating Sugar Refineries, Iron Foundries 
and other Industrial Plants; Rotary and Sta- 
tionary Dryers, Kilns and other Apparatus 
and Machinery. 











8 Beacon Street, Boston, Mass. 
Stone & Webster Engineering 
Corporation, 

















Mechanics Bank Building, Borough of 
Brooklyn, New York City. 


Landreth, Olin H., 


M. Am. Soc. C. E., M.Am.Soc.M.E.  Con- 
SULTING ENGINEER for Hydraulic and Sani- 
tary Works, Valuation for Investment, Con- 
demnation and Indemnity. 










































Comsrnuctina Evonmans. 24-26 East 21st Street, New York, N. Y. 


Fruertes, James H., 














156 Fifth Ave., New York. 
Union Col'ege, Schenectady, N. Y 


ederle & F 


SanrraRY Experts anp Hypravuuic EN 
GINEERS. Water Supply. Sewage Purification 


roadway, New York. 
[_Lucius, Albert, 


Engineering Structures, Plans, Specifications, 
Estimates, Superintendence. 
38 Park Row, New York 


McCulloh, Walter, 


M.Am.Soc.C.E. Water Supplies and Filtra- 
tion Water Powers and Dams. 


Niagara Falls, N. Y 
Mason, Wm. P., 


Santrary Expert. Water Analysis. Ex- 


aminations, Reports, Water Supply. 
Rensselaer Polytechn Taiture, Troy, x Y 


Cc E shit 


A.& ME. 
Consuttine Enorveer. Foundations for 
Dams, Bridges, Build , Subaqueous Work. 
55 Liberty St., New York. 


Boston, Mass. 


The Light, Heat & Power Corp’n, 


Boston, 












Civiu AND Santrary ENGINEER. Water 
Supply and Water Purification. Sewerage and 
Sewage Disposal. 


























140 Nassau St., New York. 


Hill. Nicholas S., Ir., 


ConrractinGc Enorineer. Electrié Light, and 
High Pressure Gas Plants. 4 
Cable Address:**Lihepowco."2. Code: Liebers. 










131 State St., Boston, Massachusetts. 


Tighe, James L., 


CONSULTING ENGINEER. Water Supply. 
Sewerage, Reports, Estimates and Appraisals, 
Caledonian Bidg., 189 High St., Holyoke, Mass. 


Weston, Edmund B., -a Be Cc. E 


ConsuLTING ENGINEER. Water Supply, Fil- 
tratation, Sewerage, Fire Protection, etc. 
86 Weybosset St. Providence, R. f. 


Weston, Robert Spurr, Mem. Am. Soc. C. & 


Consuttinc Encineer. For Water Purifi- 
cation and Sewerage Disposal. 
14 Beacon St . Boston. Mass. 










M. Am Soc. C: EB. M. Inst. C. E 
M. Can. Soc. C. E 










































ConsuutTiInGc ENGINEER. Water Supply and 
Sewage Disposal. Evaluations and Reports. 
Laboratory for Analysis of Water and Sewage 
and for Testing JSement, Sands, Coal and 
Metals. Steam and Hydraulic Power Plants. 











































100 William Street. New York. 
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New. H. a Assoc. M. Soc. N. A. AM. E 


CoNnSULTING, Desiaxino, Constrectinc En- 
ctneer, Hydraulic Dredge Estimates, Plans, 
etc. Tel. Rector 8595. 90 West St.,N. Y. 


| Potter, Alexander, 


ConsuLTING ENGINEER. Hydraulics. Sani- 
tation, Concrete Structures. Tel. 568 Rector. 
114 Liberty St., New York 


Potts, Clyde, — Member Am. Soe. € E. 
Civiz AND ConsuutInG ENGINEER. Water 
Supply, Power; Sewerage and Sewage Disposal. 
30 Church St., New York City. 


Proctor, Oh S., 


MecuanicaL EnGineerinGc. Machines De- 
signed to Meet Requirements. Investiga- 
tions; Reports. 150 Nassau St., N. Y. 


Ransome Engineering Co., 


Y oung, C. G., Wilkins Company, The W. G., 


ENGINEERS AND ARCHITECTS 
Westinghouse Bidg., Pittsburgh, Penn 
Robson-Prichard Bldg., Huntington, W. Va 


CHICAGO 
and CENTRAL WEST 


Aetna Engineering Bureau, 



























Engineering and Construction Plans, 
Methods, Operation. Reports for Financing 


























Bankers Trust Bldg., New York. 


PENNSYLVANIA, OHIO AND 
WEST VIRGINIA 


Albright & Mebus, 


CIVIL AND SANITARY ENGINEERS. Sewerage, 
Sewage Disposal, Townplanning 
908 Land Title Bldg., Philadelphia, Pa. 


Brodhead, Alex L., 


GonsULTING ENGINEERING, Industrial Plants, 
Plans, Specifications, Estimates, Superinten- 
dence. Catasauqua, Penn 


Chester & Fleming, 
HYDRAULIC SANITARY AND MECHANICAL EN- 
GINEERS. 
Union Bank Building, Pittsburg, Pa. 
Conklin Engineering Company, 
ARCHITECTURAL ENGINEERING Steel and 
Concrete Buildings, Bridges, etc. 
Heed Bidg., Philadelphia, Pa. 


Collins, Chas. E., Assoc. M. Am. Soc. C. E 


CONSULTING ENGINEER on Water Power, 
Water Supply, Sewerage and Sewage Disposal. 
Drexel Building, Philadelphia. Pa. 


Day & Zimmermann, 


Successors to Dodge, Day & Zimmermann, 









Crvit AND SanrrTary ENGINEERS. Pave- 
ments, Water Supply, Sewers. 


17 North La Salle St., Chicago 




























Andrews Allen, C. E.. John A. Garcia, E. M 
CONSULTING BRIDGE, STRUCRURAL AND MINING 
ENGINEERS Pians, Specifications, Superin- 
tendence tor Bridges and Structures in Steel or 
Concrete. Design and Construction of complete 
Coal Mining Plants Examination, Reports 
and Appraisals of Coal Mining and other 
Properties. 


























McCormick Bidg., Ch.cago 


Allvord, John W., Burdick, Chas. B., 


CONSULTING ENGINEERS Water Supply, 
Sewerage, Water Power 
Hartford Bidg., Chicago 


Andrews, Emest J., 


CONSULTING ELECTRICAL ENGINEER. 





Ernest L. Ransome, Assoc. Am. Soc. C. E. 

President M. Western Soc. C. E. 
Hon. Corres. M.A.I.A. 
M. Royal Soc. of Arts. 















Alexis Saubrey, Assoc. M. Am. Soc. C. E. 
Chief Engineer M. Dansk Ingeniorforening. 
































ConsuttinG EnainekErs. Reinforced Con- 
crete Experts, Specialists in Factory Con- 
struction. 











1515 Monadnock Blo.k, Chicago 


Arend, Albert C., accoc. 1. am. Soc. ¢ & 


ConsuLtTIne ENGINEER. Water Power, Fac- 
tories, Public Works, Dams, Improvements, 
Valuations,ete. Brandeis Bldg., Omaha, Neb 


A\mold Company, The, 


Bion J. Arnold, President. 












90 West Street, New York. 
Robinson & Wagner, 
Experts IN SEWAGE Disposa.. 

37-39 East 28th Street, New York. 


‘Tribus & Massa, 


ConsvuLTaTION, DesiGn, SUPERVISION, VAL- 
UATION— Water, Sewage, Power, Refuse, Pave- 
ments. 86 Warren St., New York. 
























ENGINEERS AND Constructors, Electrical 
Civil, Mechanical. Reports and Estimates on 
Engineering Projects. ENGingrERING.— Speci- 
fications and Plans Covering Complete Proper- 
ties. Consrrucrion of Complete Properties 
and Preliminary Operation of Finished Plant 
105 South LaSalle Street, Chicago, Illinois. 


Bontecou, Daniel, 






Enarneers and Construcrors of Industrial 
Plants and Public Utilities. 













608 Chestnut St., Philadelphia, Pa. 


Duff, Samuel E., 




























Structural Steel, Power and _ Industrial 
Plants. Reinforced Concrete, Consultation, 
Reports, Estimates. 7 West 38th St., N. Y. 


V/rooman, Morrell, 


SEWAGE PURIFICATION. 












ConsuttiInGc ENGIneer. Speciarty: The 
Desi~n of Machinery and Complete Plants for 
the Fabrication of Structural Steel. Exami- 
nations, Valuations and Reports for Invest- 
ment. 











M.Am.Soc.C.E. Crvir ENGIngeer.  Rail- 
roads, Bridges, Power Plants, Examinations 
and Reports. 
































Gloversville, N. Y. 


Waldron, Frederick A., 


INDUSTRIAL ENGINEER. Reyorts, Factory 
Economy, Factory Design, Power Plants. 
37 Wall St., New York. 


Waring, Chapman & Farquhar, 
SanrTaRY ENGINEERING. Sewerage, Sew- 


age Disposal, Drainage, etc. 
874 Broadway, New York, N. Y. 


White, J. G. & Co., Incorporated, 


Empire Building, Pittsburg, Pa. 


Hastings, F. A., am am. soc. ¢. E. 
STRUCTURAL AND CONSULTING ENGINEER. 


Buildings, Manufacturing Plants, Bridges, etc. 
515 Schmulbach Bidg., Wheeling, W. Va. 


Kennedy, Julian, 

ENGINEER. Cable Address: “Enginecr, 
Pittsburg.” 

Pittsburg, Pa., U.S.A. 

Knowles, Morris, \. am. soc. C. E. 

CONSULTING, CIVIL AND SANITARY ENGINEER 


Oliver Building, Pittsburgh, Pa. 
Brown-Marx Building, Birmingham, Ala. 


Ladd & Baker, Incorporated, Chase, Charles P., 


Hypravutic EnGInerr, Sanrrary Experr. 
Water Works, Water Power, Sewerage. 
Chase Block, 123 Sixth Ave., Clinton, lowa. 


Cameron Septic Tank Company, 


406 Dwight Bidg., Kansas City, Mo 


Brenneke & Fay, stems. am. sone 


ConsuutTinG ENGINEERS. Steel and Con- 
crete Bridges, Viaducts and Buildi gs. Foun- 
dations. 1200-04 Fullerton Bidg , St. Louis. 


Byllesby, H. M. & Company, 










































Engineers, Managers; Design, Construct, 
Operate, Electric, Hydro-Electric, Raiiway 
and Gas Utilities. Engineering, Commericial 
and Legal Examinations und Reports. 

























Insurance Exchange Bidg., Chicago. 
New York. 
Portland, Ore. 


ENGINEERS, CONTRACTORS, MANAGERS. 






New York, 43 i Place; San Francisco, 
Alaska Commercial Bidg.; Chicago, First 
National Bank Bldg; mdon Correspon- 
dents: J. G. White & Co., Ltd., 9 Cloak Lane, 
Cannon 8t., E. C. 


CONSULTING ENG SERS. 
H S Mi Am. Soc.C.E ONSULTING FE. NGINEERS 
‘ood, . ” M. Am. See M. E 





Consu.ttinc Enoineer. Suction Dredges, 
Land Reclamation. Mutu! Life Ins. Co.’s Bidg. 





1825 Park Row Buuaing, New York City. 














g-» 
1011 Chestnut Street, Philadelphia, Pa. 
Yereance, W. B., 8s matt Se Scofield Engineering Company, 


ConsuLTING ENGINEERS. Sewage Disposal! 
Sole owner of U.S. Patent covering the Septic 
Process. 

> 


ConsuttING ENGINEER AND Operator for 
Public Utilities, Properties and Projects. Consvuntinac ENGINEERS. Power Stations, 
Effeicney ation. Management; Operating | Electric Railways, Hydraulic Developments, 


atterment Requirements and In- Materia! Handling. 
vestment Reports. Telephone, 6336 Cortlandt. ss 


35? Moradnock Block, Chicago, Ill. 


Drum, A. L. & Company, 


CONSULTING AND CONSTRUCTING ENGINEERS. 
Railways. Power and Transmissivn Svstems, 
Physical, Fin’l Rpts. Am. Trust Bidg., Chicago. 


Federal Engineering Company, 


CIVIL AND ARCHITECTUBAL ENGINEERS. 
218 219 Stephenson Bide., Milwaukee, Wis. 






128 Broadway. New York. Philadelphia, Pa 


Young Oc Fipde, Bee $5, S.3E weecame Swensson, Emil, a. Am. Soc. €. E. 


mee Works. a onesie Dams, CoxsuLTING AND CONSTRUCTING ENGINEER. 


road 
and 4417. Produce Exchange Bidg., N.Y City. Pittsburgh, Penn. 












































































































































Hedrick & Cochrane, Mems.Am Soc.C.E 


Desicvs, ESTIMATES AND SUP RVISION Of Steel 
nad Reinforced Concrete and other Structures. 
1118 McGee &S!., KansasCity, Mo. 


Hinchman, 4.9, Be 


CONSULTING ENGINERR 
Valuations. . 
710 Washington Arcade, Detroit. 


Herington, G. B., 









Power Plants and 





Mich. 







Valuations 
Examinations 
Foundations, 
Water 


CONSULTING CiviL ENGINEER 
of Public Utilities. _ Reports, 
and Estimates on Projets. 
Reclamation, Irrigation, Railways, 
Power Development. 


















709 Peoples’ Bank: Bidg., Sacramento, Calif. 


[_uten, Daniel B., 


DESIGNING AND CONSULTING ENGINEER. Re- 
inforced Concrete Bridges. Over 4,500 erected. 
Associate Engineers in all States. Indianapolis 


Maury, Dabney H.,  ™ Stine ie 


CONSULTING ENGINEER. Water-Works, 
Increase of Water Supply, Appraisals 


Peoria, Il. 
Metcalf & Eddy, 










M. Am, Soc, C. E., 














Members Am. Soc. C. CONSULTING ENGI- 
NEERS. Water Su ole. poe Power, Sew- 
erage and Sewage Disposal. 









Harris Trust Bidg. 
Chicago, Ill. 


14 Beacon St. 
Boston, Mass. 


Randolph, Isham, 


CONSULTING ENGINEER. Member Am. 
of Civil E ng. & Western Soc. of En 
‘irst National Bank Bk 


"Turner, Ca PS 


Soc. 


.. Chicago 





ConsuLTING ENGINEER. M. Am. Soc. C. E. 
Reinforced Concrete and Structural Steel 
Bridges, Buiidings and Manufacturing Plants. 
Suite 816, Phoenix Building, 


Minneapolis, Minn. 


Waddell & Harrington, 


ie J A. L. Waddell. John Lyle Harrington. 
ConsuuTING Enoineers. _ Bridges, Elevated 
Railways, Steel Buiidings, Roofs Foundatiors, 
Designs, Specifications, Estimaies, Examina- 
tions, Valuations and Reports. 


1012 Baltimore Ave., Mo. 


Williams, Gardner S., 


Kansas City, 


M. Am. Soc. C. FE M. Am. W. W. Assoc., 
M. N. E. W. W. Assoc. Hydraulics, Water 
Power and Electrical Developments Water 


Supply and Purification. Reports, Plans, Speci- 
fications, Surveys, Superintendence and Valu- 
ations. 


CF et ART SAE cg cle 8g! A 


303-305 8. State St., Ann Arbor, Mich. 


SOUTHERN STATES 





Dabney Engineering Co., The, 


T.G.Dabney, A.L.Dabney, Mems. Am. Soc. 
Cc.E. Mt inicipal Improvements, Drainage. 
81 Porter Bildg., Memphis, Tenn. 


Hazlehurst, James Nisbet, 


CoNnsULTING. DFSIGNING AND SUPERVISING 
ENGIneeEr for Muricipal Works. 


Candler Bidg., Atlanta. Ga 


Morgan Engineering Co., 
Civin, Exvatveers. Reclamation of Wet and 

Overfiowed Lands. 

Memphis, Tennessee. 





Hatton, T. Chalkley, sem. am. soe. ¢. 


Works, Sewerage Systems, Sewage Depo 
and Improved Street Pavements Designed and 
Construction Supervised. 


“Newcomb, John Lloyd, 


ply Sewerage Dispos2|, Examinations, Reports. 








Solomon-Norcross Company, 






inforced Concrete, Water Supply, Sewerag> 





American Engineering Corporation, 






SULTING CIvIL ENGINEER. 
Foundations, Riverand Harbor Improvements. 










Sanderson & Porter, 











Selling—ENGINEERING NEWS—Section 






















Crvm AND SanrraRy ENGINEER. weatey 


Wi.mington, Delaware. 


Consu.tine Crvit ENGINEER. Water Sup- 
University, Virginia. 
Civit Enaineers. 5S _eel Construction, Re- 


1623 Candler Bidg., Atlanta, Ga 


PACIFIC STATES 





C. E. Grunsky, President. All Branches of 


Engineering. 
Mechanics’ Institute Bldg., 


Fowler, Chas. Evan, 


San Francisco, Cal. 








M. Can. Soc. C.E. Cone 
Bridges, Structures, 


M. Am. Soc. C. E., 










501 Central Bldg., Seattle, Wash., U.S. A. 


ENGINEERS. 
52 William Street, New York, 
Nevada Bank Bldg., San Francisco. 


CANADA 


Hervey, C. L., 


M. Can. Soc. C.E. Consuurinc ENGINEER. 
Railroad Surveys, Estimates and Construction. 
Property Deve lopment, Valuations and Re- 
ports. Engineering for Contractors, Construc- 
tion, Organization and Superintendence. 


400 St. James St., 


Robinson, A. W., 


MecHANICAL ENGINEER. Dredging Machinery 
of Every TYR. Designed for Special Conditions. 
hillips Square, Montreal, Canada. 


Montreal, Que. 


Mem. Am. Soc. C. E. 
Mem. Am. Soc. M. E, 


"Tumer (N. P.) & Moore (L. D.), 


Civ AND MininGc ENGINEERS. <4nvestiga- 
tions—Exploration in West Indies, Central and 
So. America. Camaguey, Cuba; Chatham, N. J. 


Testing 
Laboratories 





Allentown Testing Laboratory, 


INSPECTING AND TESTING ENGINEERS. 
Chemical and Physical Laboratories. Inspec- 
tion at the Mills. Ernest B. McCready, Ce- 
ment Specialist. 


Allentown, Pa. 
Hildreth & Company, 


ConsSULTING AND INSPEC coe ENGINEERS. 
Philadelphia. Pittsburg. Chicag 
Mills Bidg., 15 Broad ‘St. New York. 
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American Bureau of Inspection and 
Tests, 


CONSULTING AND INSPECTING ENGINEERs. |) 
spection of Raiis, Cars, Locomotives, Bridges 
uilding Materials, Chemical and Physica 
Laboratories, Cement Testi: ng. ; 
Monadnock Block, Chicago. 
Wabash Building, Pittsburgh. 
617 Plymouth Building, Minneapo' is 


Booth, Garrett & Blair, 


CHEMISTS AND ENGINEERS. Established 1836 
Chemical Analyses of Ores, Water, Minerals 
Metais and Manufactured Products. Tests 
of Paving Bricks, © rushing, Abrasion, Absorp- 
tion Tests, Tests of Cement and Cement-Mak- 
ing Materials. Land Investigation. 


404 & 406 Locust St., Philadelphia, Pa 
College of Civil Engineering, 


E, E. Haskel!, Director. Testing Labora- 
tories. Materials, Hydraulics. Commercia 
testing in the lines indicated solicited. Prices 
reasonable. 


Cornell University, Ithaca, N. Y. 


Gulick-Henderson Company, 


INSPECTING ENGINEERS. Inspection of Brid- 

es, Building Materials, Railway Equipment, 

sement, Pipe. Machinery. etc. Examinations 
Consultations, Appraisements, Physical and 
Chemical Laboratories. 

Genera! Offices, Pittsburgh. 
Pittsburgh, 525-529 Third Ave.; Chicago, Ill., 
431 South Dearborn St.; New York, 30 Chur 
St.. San Francisco, 444 Market St 


Hunt, Robert W. & Co., 


Robert W. Hunt, Jno. J. Cone, 
sted, D. W. McNaugher. 
tion Tests and Consultation. Inspection Hails 
and Fastenings, Cars, Locomotives, Axles, 
Wheels, Boiler Plate, Tubes, etc. Inspec tion 
Cement and Reinforced Steel. Chemica! and 
Physica] Testing. 


Offices: 


Chicago, 1121 The Rookery 

Pittsburg, Monongahela Bank Bldg., 
London, E. C., Norfolk House, Cannon St 
San Francisco, 418 Montgomery St., 
Seattle, 309 White Bidg., 

New York, 90 West St., 

St. Louis, Syndicate Trust Bidg., 
Montreal, Canadian Sen Bldg. ‘ 
Toronto, Traders’ Bank Bidg., 

Mexico City, Cinco de Mayo - 6 B. 


Jones & Co., Morgan T., 


INSPECTING. ENGINEERS. Inspection of 
Rails and Fastenings, Cars, Locomotives 
Structural Steel, Cast Iron Pipe, etc. Cement 
Testing, Chemical Analysis and Physical Tests 


General Offices: 
Monadnock Block, Chicago, 
Whitehall Building, New York City 
Highland Building, Pittsburgh, Pa. 


Lehigh Valley Testing Laboratory, 


Chemical and 
Specialists. 


Jas. C. Hall- 
Bureau of Ins} yer 


Physical Testing. Cement 


Allentown, Pa. 
Modijeski & Angier, 


INSPECTING AND ——_- Covey ENGINEERS 
Rajtph Modjeski. M. Am. 8oc.C.E. W.E 
Angier, M. Am. Soc. C. nspectiig Materi- 
als, Equipment and feces xamii- 
ations, Estimates and Reports. 
220 8. Michigan Ave., Suite 750, Orchestra 
Bidg., Chicago, Iil., 

Arrot Bidg., Pittsburg, Pa 


Pittsburgh Testing Laboratory, 


Pitisburg Pa 






















ENGINEERS AND CHEMISTS. 3, Pipe. B of 
ae Cars, Bridges and eee. Boil- 
nes, etc.; Ceme t Testi Inscec- 
ton my ills before Shipment. Snemical and 
Physical Tests. Consultation and Reports. 























Pittsburgh, Chicago, New York 
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Gpackman Engineering Co., Henry S., 


Inpusrriat. AND Cuemican ENGINGERS. 
Chemical and Physical Laboratories for the 
Examination, Inspection and Testing of All 
Engineering Materials, Specializing in Cement, 
Sand and Concrete. Property Examinations 
and Reports. 


42 N. 16th Street, Philadelphia, Pa. 


Underwriters’ Laboratories, Inc., 


University of Vermont, 







Rose Polytechnic Institute, 
















Courses in Mechanical, Electrical and Civil 
Engineering, Architecture and Chemistry. Ex- 
te.tsive shops. Completely Equipped Labora 
tories in all departments. Expenses low. For 
catalogue or <pecial information, address C. L. 
Mees, President. 


DEPARTMENT OF ENGINEERING. Thorough 
courses are offered in Civil, Mechanica: and 
Electrical Engineering. Modern equipment of 
Shops and Laboratories. For Catalogues or 
Depertanems Bulletins address, J. W. Votey 

ean. 

























Burlington, Vt. Terre Haute, Ind 


Clarkson School of Technology, 


Organized under charter of the University of 
the State of New York. Courses leading to de- 
grees of the University of Bachelor of Science 
in Chemical, Civil, Electrical, Mechanical Engi- 
neering. Four years of thorough training and 
resident college work. The Clarkson Bulletin, 
Published quarterly, mailed on application. 
John P. Brooks, M.S., Director, 






























University of Illinois, 


Full Courses in Architecture, Civil, Electrical, 
Mechanical, Mining, Municipal and Sanitary 
and Railway Engineering. Also in Literature 
Science, Agriculture, Medicine, Pharmacy, 
Dentistry. Excellent Instruction, Buildings, 
Laboratories, Shops and Equipment. For 
Catalogue or Information, Address: Registrar, 
Champaign or Urbana, Lil. 


College of Engineering, 







Under the Direction of the Nationa) Board 
of Fire Underwriters. W. H. Merrill, Mgr. 
207 East Ohio St., Chicago, Ill. 




































Potsdam. N. Y 


Montana State School of Mines, 














Branch Offices: 


New York, Boston, Philadelphia, 
Pittsburg, St. Louis, San Francisco, 


. a1 E : Mining Sani- 
Golumbes, O.. Cincinnati, Cleveland, O., Civil, Mechanical, Electrical, Minin ani 


tary, Municipal, Architecture. Thorough. Prac- 












‘ . : ; E . I ted in a Great Minin . Tho z 

—— a a, tical. Economica!. Enter any time. No ma- course of four years i Mii and hecepoes 

Toronto, iu, K = Sian” triculation or registration fees. Experienced | equips young men for immediate service in 

ine Svieeanes olis St Paul, Minn Enstengtene. Splendid Laboratories. For cat- | \ines and Reduction Works. For informa- i 
Memphis, - Milwaukee, ’ Elmira, N. Y., | 208;, Bulletins or information, address Alber: | tion address Registrar. 


Edwin Smith, President. 
Ohio Northern University, Ada, O. 


Rensselaer Polytechnic Institute, The, 


Bridgeport, Conn., Dallas, Tex., Louisville, 
Denver, Omaha, Neb., Topeka, Kan. 


| Engineering 


Schools and 












Butte, Montana. 





Lewis Institute, 


Bachelor of Science in Mechanical Engineer- 
ing. Course is planned with special refer- 
ence to mechanical engineering, electrical 
work, and such attentien is given to engineer- 
ing chemistry, civil engineering, and general 




























ENGINEERING AND Scrence. Courses in Civil | subjects as to graduate men with broad fun- ; 1 
oO e es Restoring (C. E.), Mechanical Engineerin damental training along engineering lines. ' 
E.), Electrical Engineering (E. E.) anc Catalogue on application 


M. 

Sediens Science (B.S.). Also Special Courses. 
Unsurpassed new Ghemical, Physical Electri- 
cal, Mechanical and Materials —s Labora- 
tories. For catalogue and illustrated pamph- 
lets showing work of graduates and ‘students 
and views of buildings and campus apply to the 
Registrar of the Institute. 


Chicago, 1 






Sheffield Scientific School of Yale 


University. Courses_in Civil, Mechanical, 
Sanitary and Electrical Engineering; in Chem- 
istry—Pure and Applied; in Botaoy, Zoology, 
Mineralogy, Geology; in studies preparatory to 
Mining and Metal urgy; in Biology, especially 
as preparation for a Medical Course, and in 
General Scientific Studies. 



























Cards are acceped 
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Pennsylvania Military College, 


50th Year. The institution offers thorough 
scientific and military instruction so combined 
as to give superior equipment for either pro- 
fessional or business life. Degrees granted— 
Civil Engineering (C. E.), Chemistry (B. 8.), 
Aris (A. B.)_ Preparatory Courses also. Cata- 
logs of Col. C. E. Hyatt, President. 










"Tults College, 


Enaineerine Scnoot. Departments of Civil, 
Structural, Mechanical, Electrical and Chem- 
ical Engineering. For ca:alogue and infor- 
matior concerning Courses, address Gardner 
C. Anthony, Dean . 


uniform style. 






- 









Write for rates. 









Chester, Pa. Tufts College P. O., Massachusetts. 







“BUY THE BINDER” 


This is the BEST way to keep 
your copies of Engineering News 


Unless you throw away each issue it will pay you to buy the binder. Because when 
you want to know what that article said, what those figures were or what transpired 
then, you'll have the information in 


Neat—Compact—Findable 


form. You wouldn’t say that it wouldn’t be worth 75 cents to you, would you? 
That is the price, prepaid to your door. Will you send us your order NOW? 


A handsome, heavy board and cloth binder, heavily grained, with 
the name in gold. Holds 6 months’ issues. asily mani- 
ulated and, with the index, furnishes a bound volume read 
or instant reference. Index furnished every 6 months, FREE. 















Bye and bye you’ l buy the binder. Why not now? 


ENGINEERING NEWS, 505 Pearl Street, NEW YORK 
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DON'T DIVIDE THE RESPONSIBILITY 


By using pneumatic tools from one maker and an air 
compressor from another. We manufacture BOTH. 
Let us assume the Entire Responsibility for your 
pneumatic equipment. The cost is less and greater 
efficiency is guaranteed. Send for our Compressor 
Bulletins and learn about the Chicago Pneumatic Air 
Compressors. Built in 300 different sizes and styles. 


CHICAGO PNEUMATIC TOOL COMPANY 
Chicago Branches Everywhere New York 


Vol. 67, No. 26 


THAT STRIKES 


4 POWERFUL 


> BLOWS 
EVERY SECOND 


Is the effective energy 


Sewers behind the 1500 pound 


or narrow 





trenches of 
any sort can 
be removed 
at very low 
cost and at 
a rapid rate, 
with 


SULLIVAN SMOOTH RUNNING 
HAMMER DRILLS 


Bulletin 466C 


Portable Air Compressors, for driving 
these tools are described in Bulletin 458F. 























a eR cate a 


Abenaque Portable Compressor Outfits 


Are saving money for others. Why not for you? Let us talk with 
you ing the cost of handling your work with one of our outfits. 


Why not Investigate? 


ABENAQUE MACHINE WORKS, °“Yixtor” 


Boston Office, Post Office Square Building, Boston, Mass. 











McKiernan- Terry 
Sheet Pile Hammer 


Its remarkable driving power is attained 
by the use of our new Accelerating Piston. 
a feature found only in the McKiernan- 
Terry Hammer, 

No other power hammer of the 
same weight, operated with either 
steam or compressed air, can ap- 
proach the efficiency of this No. 5, 
“McKiernan-Terry,” for driving 
wood or sheet piling. 


For full popentass send for our 
Pile Hammer Bulletin 


Canadian Kepresentatives: Canada 
Foundry Co., Ltd., Toronto, Ont. 


McKiernan-Terry DrillCo. 
117 Broadway : : New York 


Rock Drills, Core Drilis, Hammer 
Drills, Air Compressors 


A CYCLONE DRILL 
FOR EVERY JOB 


Complete line of machines of 
the cable, hollow rod, core and 
combination types. Send for 
our complete catalogues. Our 
Engineer’s Chart is free. Every 
engineer should have our 350-page book, “Drill 
Work, Methods and Cost.” Send for index. 


The Cyclone Drill Company, 
Orrville, Ohio 














New York Office: 50 Church St. 
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Cut Your Drilling Costs 


THE DOBBINS 
CORE DRILL 


Occupies much less 
space. 


Is more convenient for 
operation. 


Much less subject to 
breakage. 


Has 25 to 50% greater 
efficiency than any 
core drill of equal 

rated capacity. 


LET US SEND YOU CATALOGUE “M” 


THE MANHATTAN DRILLING COMPANY 


No. 25 BROAD STREET 
NEW YORK CITY, N. Y. 





Fort Wayne Electric Rock Drill 


The drill that saves three-fourths of your present power cost and yet advances 
ar work quicker, easier and better than ever. Did you see our ad. last 
Tesuet Well, don’t wait for the next one—just write for our Bulletin 1120. 


FORT WAYNE ELECTRIC WORKS 
OF GENERAL ELECTRIC COMPANY 


Rock Drill Dept. MADISON, WIS, 
FACTORIES: Fort Wayne, Ind.: Madison, Wis. BRANCH OFFICES: All Large Cities 


COMPRESSORS 
HAM MERSad DRILLS 
HOISTS 

ROCK DRILLS 


New vork INGERSOLL-RAND CO. toncon 


Offices in All Principal Cities of the World. 








E CABLE DRILLS 


Por Big Blast Holes (Cat. No. 4); Artesian Water Wells (Cat. 
No. 1); Placer Gold Testing and Mineral ‘on (Cat. 
No. 2); Oil and Gas Wells (Cat. No. 9). raction and 
Portable Machines all depths to 2500 feet. Which Catalog? 


KEYSTONE DRILLER SHOPS, Beaver Falls, Pa. 
110 Breadway, New York 

1744 Martet Street, Philadelphia Monadnock Bloch, Chicagp 

CARTHAGE, MISSOURI 


KEYSTON 























of which pure “Gilsonite” Asphalt is the base—manu- 
" eee under srocesees which wake ® the most durable, 
uniform and efficient material known for 
Paving, Roofing, Waterproofing, Under- 
ground Pipe Dips and Coatings, Mastic 
Flooring, Paving Filler, Wire Insulation 


See our advertisement in last issue of this paper or ask us for literature 
describ its use for any purposes named. 


STANDARD ASPHALT & RUBBERCO., 137 LaSalle Street, Chicago. 
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Trade Mark 


VAL DE TRAVERS ROCK 
ASPHALTE IS ENDURING 


It is wear proof, fire preot and moisture proof 
Case upon case might be cited where Neuchatel Rock Asphalte Mastic 


Flooring has endured every test of time and service for years and years, It 
is the flooring which, when once Iaid, can be relied upon to give absolute 
satisfaction. Used in the “‘biggest"’ constructions 


Prices and particulars forwarded upon requested. 


The Neuchatel Asphalte Co., Ltd. 


295 Broadway, New York City 
Wm. K. Bonfield, Sales Manager for North America 


Cincinnati and Climax 
Air Compressors 


Are built in a great variety of types and sizes. No compressor is suit- 
able for all conditions. but for any set of conditions there is one com- 
pressor that is most efficient, durable and otherwise satisfactory 


With our experience we can help you select the best compressor for 
your particular requirements 


If you do not know our lines, write for bulletin L521-19A. 


Have You Seen The Norwalk Motor- 
Driven Compressor? 


Full Load, Part Load, No 
Load, according to demand. 

Don’t be satisfied with the 
“as good” kind. Get “IT?!” 


The Norwalk Iron Works Co. 


SOUTH NORWALK, CONN 


Air and ‘Gas Compressors 


Enclosed, self-oiling. Fifteen types. Any volume, 
any pressure. Send jor Catalogue. 


The Blaisdell Machinery Co. 
BRADFORD, PA. 
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Aberin safety and 
economy in Track Main- 
tenance has been proved 
by the use of Continuous, £ > 
Weber and Wolhaupter Continuous Joint Weber Joint Wolhaupter Joint 

base-supported rail joints ‘ ‘ CATALOG AT AGENCIES 
~aiter fifteen (15) years’ The Rail Joint Company zs: gusere: 


. . Denver, Colo. St. Louis, Mo. 
service, having a record of Caiicl Oltiiis Troy, N.¥. 


over 50,000 miles in use 185 Madison Avenue, New York City London, Eng. Montreal, Can. 
—the extent of which is 











jieize of eee. Rail soos for § —_ = Soot P. 7 as A: 
: * + ail Sections, also Girder, Step or Compromise, Frog and Switch, aris, alo, 
evidence of their excellence. and Insulated Rail Joints, caneseel by Patents. St. Louis, 1904, 





‘“INDIANAPOLIS” Manganese Track Work 


is a composite of Scientific Designing and the Most 
Dependable Metal. It has made good. Write us. 


Indianapolis Switch & Frog Co., Springfield, O. 


SALES OFFICES:—New York Chicago Kansas City Spokane Portland Seattle Los Angeles San Francisco 


THE JANNEY “X” COUPLER 


The latest development of the M. C. B. Coupler. Has “Lock-to-the-Lock,” ‘‘Lock-Set” and ‘Knuckle-Opener.” 
Janney simplicity. 


MANUFACTURED ONLY BY 


THE McCONWAY & TORLEY CO., PITTSBURGH, PA. 


DAVE NP ORT 
Bs Dinkeys 


[eee Are Built on 
Honor and 


























The Pavement which is built up to a Stanaurd 2nd not 
down to a low price is the 


BITULITHIC Pavement Yet ees or eaying 


izes of the best stone and 
Bituminous cement and has the great density and inherant 
stability which a standard pavement requires. 





Bitulithic is also the answer to the question of economy in street paving. 
Over 250 cities have adopted it as a standard pavement for their streets, 





why not profit by the experience of other cities and specify Bitulithic for d 
your streets. 

In ee to come as in a that have passed, streets paved with Bi- G u arantee 
tulithic will silently attest the merits of the best pavement. ® ‘ 

Bitulithic beautifies the city and enhances the value of property more in Every Partic- 
than any other form of construction. 

Bitulithic is a sanitary, dustless, non-skidding permanent pavement ular. 


and insures a secure foothold for horse 28. 


We are paving experts and give you the benefit of our long and wide 
experience in street paving. 


Write today for illustrated booklets and learn more about this modern 
pavement for modern cities. 


WARREN BROTHERS ComPANY, 59 Temple Place, BOSTON 


wz CARS 


for Contractors and In- 
dustrial purposes. 
Steel, Wood or Combination 


construction. 


TRACK EQUIPMENT 
LARGE STOCK ON HAND 


. 
Davenport Locomotive Works, Davenport,lowa 
BRANCH OFFICES 
New York, 30 Chare h Street Minneapolis, 107 Third Avenue North 
Chicago, 12 and 14 South Canal S Seattle, 1215 First Avenue South 
F. H. Hopkins & oon ag Que., Canadian Representative 


SIASTEX “tema 


THE CORRECT WATERPROOFING FABRIC 





STRENGTH—TOUGHNESS—ELASTICITY 


Send for Samples and Information 


THE SICILIAN ASPHALT PAVING CO. 
41 PARK ROW, NEW YORK 


















Oliver Dump and Spreader Cars 






Write for Catalog 8 and prices. THE WM. 7 OLIVER MFG. Co., 
ERNST WIENER =, es 
*COMPANY> few York NEW YORK OFFICE: 50 Church Street 





Boston, Philadelphia, San Francisco, Los Angeles 
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CONTRACTOR’S LOCOMOTIVES 


FOR LIGHT AND HEAVY SERVICE 
A SPECIAL FEATURE 


Interchangeability and Accessibility of Parts—Strong Construction 


Write Us 


VULCAN 
IRON 
WORKS 


Wilkes-Barre 
Pa., U. S. A. 


All Sizes 
and Designs 


Steam and Compressed Air—in every variety of size and design—Prac- 
tical, Durable and Efficient—Write for Catalog. On Hand 36 inch and 5644 
gauge locomotives for quick delivery. 
‘H. K. PORTER CO., 531 Wood Street, Pittsburg, Pa. 
NEW YORK OFFICE—Hudson Terminal Bldg. 


Ramapo Iron Works 
Main Office, Hillburn, N. Y. 
New York Office, 30 Church St. 
Switch Stands, 
Plantation Cars, 
Switches, Frogs, Etc. 


CONTRACTORS’ 
LOCOMOTIVES 


THE BALDWIN 


LOCOMOTIVE WORKS 
Philadelphia, Pa. 
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Continental Dump Cars 


“CONTINENTAL” DUMP CARS are built to stand 
up under the work. No matter what kind of a job 
you land, it will result to your advantage to use “CON- 
TINENTAL” DUMP CARS. Various types of dump 
cars are on the market, but none are built to meet the . 
difficult conditions encountered on earth moving jobs. 
UNLIKE OTHERS THE “CONTINENTAL” DOES NOT 
TIE UP YOUR WORK DUE TO BREAK DOWNS. We 
put the dump car on a job to do the work and WE 
SPECIFY NO CONDITIONS. “CONTINENTAL” DUMP 
CARS _ will work UNDER THE MOST DIFFICULT 
CONDITIONS. THIS HAS ALREADY BEEN PROVED. 
The purchase of our cars will make a valuable addition 
to your plant. Send to our nearest office for our Catalog 


Continental Car and Equipment Company, Inc. 


New York Office, Office and Works, Chicago Office, 

41 East 17th Street 41 Wabasso Street 607 Marquette Bldg. 

New York City. N. Y. Hichtand Park, Kentucky. Chicago, Tl. 
SAN FRANCISCO OFFICE: —Rialto Bldg., San Francisco, Cal. 
CANADIAN AGENTS:—Mussens, Limited, Montreal, Canada, 


Are You 


Familiar with the 
Decided Advantages 


4&6 Yard 
Square Box Dump Cars? 


Then by all means write today 
Sates Offices! 
New York, Chicago, Pittsburgh and San Francisco 
Piant: Koppel, Pa. 


Orenstein-Arthur Koppel Co. 


The Pintsch Mantle 


Gives 
light of 
100 candle power 


The Safety 
Car Heating & Lighting Co. 


2 Rector Street, New York 


i — mas 
rn er 
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A 20 Year Record 


is back of every wagon which leaves the Columbia Works, 
and this, our New Model Susquehanna Patent Dumping 
Wagon, represents all that our accumulated experience 
could put into it. 

We have here a wagon that’s ideal for contract work, a 
wagon that'll stay on the job, that'll stand the shocks and 
mo and cost less for up-keep than any wagon you ever 
used. 


CoOL) 





Write for our catalog and full particulars. 


COLUMBIA WAGON CO. 


Columbia, Penn. 









Why Employ 100 Men, When An “Acme” Scarifier Will Do 
The Whole Job Better 


A Scarifier that saves money—and makes it. 
This new ‘‘Acme” Scarifier will accomplish 
more in tearing up hard surfaces on macadam 
where pick axes are ordinarily resorted to. 
It is absolutely under operator’s control, is 
reversible, and can be used with either horse- 
power or traction. 

Tool-steel double pointed teeth—Will stand 
anything. 

















Send for Descriptive Catalogue No. 8. 


Branch Offices: 141 Milk Street, Boston, Mass. 120 Liberty Street, New York. 449 Equitable Building, Baltimore,Md. Greensboro, N.C. Cincinnati, Ohio 


Acme Road Machinery Company - - - Frankfort, N. Y. 













Kalamazoo, Mich. Lancaster, Ky. 


® Buffalo Pitts Road Rollers 



























St. Joseph, Mo. North Star, O. 
Lynn, Ind. Chrisman, IIl. 
Purchased by Denison, Texas. Columbus, O. 
a Delphi, Ind. Wise, Va. 
cause their Columbus, Miss. Chicago, Ill. 
cost for op- Key West, Fla. Montgomery, Fla. 


eration and 
maintenance 
is the lowest 
and their effi- 
ciency and 
durability the 
highest. Buffalo Pitts Double Drive Tandem Roller 










We have sent a train of TROY Engine Hauled 
Wagons to each of these towns since June Ist. 
Dozens of others are at work in all parts of the 
country and under all sorts of conditions. 
Every single train is making good. ‘Making 
good” means delivering material for } to 3 what 
it costs with teams. 











Made in all types and sizes for all purposes 
2 1/2 to 20 Tons 
Catalogue mailed upon request 


BUFFALO STEAM ROLLER COMPANY 
BUFFALO, N. Y. 










Let us tell you what the big Rever- 
stbles can save for you Catalog 
2N is the best road building book 
ever got out—you ought to have it 
whether you're in the market for 
Reversibles or not. 


The Troy Wagon Works Co. 


Race & Walnut Sts., 
Troy, Ohio 










EASTERN OFFICES 


150 Nassau Street 
New York City 



















Buffalo Pitts Macade=m Roller 





































June 27, 1912 Selling—ENGINEERING NEWS—Section 





Perforated Steel Stone Screens 


For all standard makes of screening outfits, such 
as ‘‘Climax,”’ “‘Acme,” “Champion,” “Universal,” 
etc. If you are not buying from the manufac- 
turer direct you are not getting the most for 
your money. 


Ieee 
eeeeeeeaee 


Prompt delivery—send for catalog. 


Clinton Wire Cloth Co., Clinton, Mass. 


The Oeking Triple Com- 
bination Machine is a com- 
bined Plate Shear Punch 
and Bar and Angle Cutter. 

3 — punches 


cuts and mitres angles and 
tees—cuts round, flat and 


' " r Fea : 
square bars, etc. a . n gn : 
Punches and Shears for . “yee ras ae 
every requirement. 

Write sor complete Catalog. 


WZ I1ENER 
IAACHINERY CO. 


300 Hudson Terminal 
NEW YORK 


The Favorite Dump | 
Wagon—The “Eagle” | 


Favorite among users because it possesses 
those qualities and features of construction 
that guarantee longer and better service. 























NO SMOKE An especially strong front gear and superior 
NO SPARKS connection to the body are notable “Eagle” 
features. Correct lines and powerful con- ii 
NO BOILER nections at every point make it the ideal i 
TROUBLES Dump Wagon to use, whether for handling : 
NO WATER cirt, gravel or crushed stone. 


TEAMING 


Write for the Eagle Catalog. 











We also manufacture: Rock Crushers, Road 
Graders, Scarifiers, Sprinklers, Sweepers, etc. 


NewYork | The Austin-Western Co., Ltd. Chicago 


The Eagle Wagon Works 


Auburn, New York | 





We build complete equipments for making 
Sand Lime Brick. Also Clay Products. 


Write for Catalogue 


The American Clay Machinery Co. 


Willoughby, Ohio 










BUMP WILL BE FURNISHED ON REQUEST — 
BOXES | 1 us rare Them FoR RereRENCE: 
THE STUDEBAKER CORPORATION 
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M ETA LINE 
BUSHINGS for HOISTING SHEAVES 


excel all other types for durability under heavy 
loads, and hard service. 


apr 


FARREL °%02k” 
CRUSHER 


Ear_Le C. BACON, ENGINEER 
Farrel Foundry & Machine Co. Havemeyer Building, New York 


chien a 


2 ea IIE ee ee 
pote pees 









PLAIN BUSHING THE Se oe ass 
made in halves 6 West Ave. Long Island City, N. Y. 
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PITOMETERS 
FIND LEAKS! 


The City of Washington, D. 
C., has found and stopped 


30,000,000 gallons daily 


in underground leakage by 
the use of our Pitometers. 
New York City and Chicago 
also are using them with 
good results. 

We make WATER WASTE 
SURVEYS with our own ex- 
perienced engineers. 


The Pitometer Company 


220 Broadway NEW YORK 


TWENTY YEARS AGO 


we began to manufacture the 


VENTURI METER and 


have been constantly improv- 
ing it ever since. 

Bulletin No. 56 relates to Venturi Meter History. 
Bulletin No. 68 describes Venturi Hot Water Meters. 


Bulletin No. 75 (just issued) describes Venturi Cold 
Water Meters. 


Builders [ron Foundry 


Providence, R. I. 


More Than 25,000 


BRISTOL'S 
Recording 


S06 & & Pat. OFF 
Pressure Gauges 


have been sold See partial list 
of users in Catalog No. 1000. 
Bristol's Recording Gauges are 
regularly furnished for use with 
hundreds of different charts and 
will be submitted on 30 days 
trial. Write for new 64-page 
Catalog No. 1000 listing the 
most complete line of Record- 
ing Gauges in the world. 


The Bristol Co. 


Waterbury, Conn. 


Vol. 67, No. 26 


BURT 


Railway Station Service 


12mo, viii+292 pages. Cloth, $2.00 net. 


ROBERTS 


Track Formule and Tables 


16mo, xii+514 pages, 101 figures, 62 tables. 
Morocco, $3.00 net. 


ORROCK 


Railroad Structures and Estimates 
8vo, vit+270 pages, 93 figures. Cloth, $3.00 net. 


WEBB 


Railroad Construction 


16mo, xvii+777 pages, 217 figures, 10 plates. 
Morocco, $5.00. 


WEBB 


Economics of Railroad ‘Construction 


Small 8vo, viii+339 pages, 34 figures. 
Cloth, $2.50. 


BURR-FALK 
The Graphic Methods by Influence Lines 
for Bridge and Roof Computations 


8vo, ix+253 pages, 158 figures (many full-page) 
' and 3 folding plates. Cloth, $3.00 net. 


BUTTS 
Civil Engineer’s Field-Book 
Designed for the Use of the Locating Engineer. 


Second Edition Revised. 16mo, 271 pages. 
Morocco, $2.50. 


CRANDALL 


Railway and Other Earthwork Tables 


" Fourth Edition. 8vo. Cloth, $1.50. 


John Wiley & Sons 


43 and 45 East 19th Street 
NEW YORK CITY 


London: Montreal, Can. 
CHAPMAN & HALL, Ltd. RENOUF PUB. CO. 
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The 20th Century Way To 
Economical Lubricating 


It isn’t what we say about our 
filters—it’s what the users say that 
counts. This letter gives you one 
user’s opinion. 


Carnegie Natural Gas Company 
General Office: Carnegie Bldg. 
Pittsburg, Pa. 

Pittsburg, Pa., Oct. 24, 1905. 
The Burt Mfg. Co., Akron, O. 


Gentlemen—Replying to your inquiry of 
the ‘4th inst. beg to advise that the “Unit” 


oil filter purchased from you and installed 
at our Waynesburg Gas Compressing. Sta- 
tion some time since is reported by our 
Chief Engineer as doing excellent work. 


Yours truly, 
N. Johnston, Superintendent. 
Burt Unit Oil Filters clean, purify 
and filter thin or heavy oil and re- 
turn it in perfect condition. 


Manufactured in all sizes from 3 gal- 
lons up to the very largest capacity. 


Send for our new 128-page Catalog. 


The Burt Mfg. Co., 700 Main St., Akron, O., U.S. A. 


We also manufacture a complete line of Exhaust Heads and Ventilators. 
Geo. W. Reed & Co., Montreal, Sole Manufacturers of “Burt’’ Ventilators for Canada. 


HAGA 


So 
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CONTRACTS TO BE LET 


Proposals for Government, Municipal and Other Work 


Vol. 67, No. 2 











Street Paving 


Steelton, Pa. 

Sealed proposals will be received by 
the Town Council of the Borough of 
Steelton, Pa., at the Council Chamber un- 
til 7:30 P.M. Monday, July 8th, 1912. To 
be opened at a regular meeting of the 
Town Council to be held at the said 
time and place for the sub-gradirg, pav- 
ing and curbing of Pine Street from 
Front Street to Reading Street. 

Plans, specifications, form of proposal 
and form of contract can be had from 
the Borough Secretary upon the pay- 
ment of ten doliars, which will be re- 
funded upon the return of the plans and 
specifications in good condition. 

No proposal will be considered unless 
accompanied by certilled check made 
payable to Leroy H. Sutton, Borough 
Treasurer, in the sum of $500.00 condi- 
tioned on the entering into by the suc- 
eessful bidder of a contract in acecord- 
ance with the specification and form pro- 
vided, and furnishing a bond with at 
least two suretics, or some surety come- 
pany acceptable to the Town Council in 
the sum of $2500.00 for the faithful per- 
formance of all the terms and conditions 
of the said contract. The form of said 
bond to be approved by the Borough So- 
licitor. 

The Town Council reserves the right to 
reject any or all bids. 

Foreign corporation desiring to make 
bid should be registered in the office of 
the Secretary of the Commonwealth, as 
required by the act of April 22, 1874, and 
have bona fide resident agent in this 
State with a fixed office, and as a further 
precaution to the Borough of Steelton, 
the successful bidder, if foreign corpora- 
tion, may at the option of the Town 
Council be required to empower some 
person or company satisfactory to the 
Town Council to accept service for said 
successful bidder during the term of the 
contract and bond. f 

(Signed) CHARLES P. FEIDT, 
Borough Secretary. 





Dredging 

Greenville, Miss., May 30, 1912. 

Sealed bids addressed to J. H. 
Chairman, will be received at the office 
of the Engineer, Room 430, New Wein- 
berg Building, Geenville, Miss., by the 
Board of Washington County Drainage 
Commissioners, to 12 M., July 15, 1912, 
for the construction of about nineteen 
miles of dredge ditch, ranging from 
twenty-six to fifty-six feet bottom; ap- 
proximate quantities, 1,960,000 cubic 
yards. Also for the clearing of two nat- 
ural streams aggregating about seven- 
teen miles. Plans, profiles and specifica- 
tions are on file at the office of the en- 
gineer and can be furnished on applica- 
tion. A certified check for $5,000 must 
accompany each bid. The right is re- 
served to reject any or all bids or to let 
the work as may appear to be for the 


Nelms, 


best interest of the district. 
THE WASHINGTON COUNTY DRAIN- 
AGE COMMISSIONERS. 
B. B. GORDAN, Chief Engineer. 


Greenville, Mississippi. 


Paving 
OF BOARD OF CONTROL. 
Norfolk, Va. 

Sealed proposals will be received at 
this office until 12:30 o’clock, P. M. on 
the 18th day of July 1912 for regulat- 
ing and paving Tenth Street from Gran- 
by Street to Llewellyn Ave., Colley Ave- 
nue from Westover to. Armistead Avenue, 
Thirteenth, Fourteenth and Fifteenth 
Streets from Williams Avenue to Colonial 
Avenue, and separately Tunstall Avenue 
from Landing Street to Gibbs Avenue, 
all in the City of Norfolk, Va. 

Instructions to bidders, specifications 
and bidding blanks can be had on ap- 
plying to the City Engineer. 

An approximate schedule of the work 
to be done is shown in the blank form 
of proposal attached to the specifica- 
tions, which may be obtained from the 
City Engineer. 

Each bid must be accompanied by a 
certified check in conformity to the re- 
quirements set out in the instructions to 
bidders. 

Bids will be received for any 
following pavements: 

Sheet Asphalt on a concrete founda- 
tion. 


OFFICE 


of the 


Warren's Bitulithic on a _ concrete 
foundation. 

Bituminous Concrete on a_ concrete 
foundation. 

Bituminous Macadam on a _ concrete 
foundation. 


The right to reject any or all bids is 
reserved, and also the right to select 
either in whole or in part, such of the 
bids as the Board of Control and the 
City Engineer may deem advantageous 
to the City of Norfolk, Va. 

THE BOARD OF CONTROL 

W. T. BROOKE, 

City Ewer. 





Bridge Superstructure 
TOWNS OF SCHROEPPEL AND 
LYSANDER, N. Y. 

Sealed proposals, addressed to the 
Town Superintendent of Schroeppel and 
Lysander, New York, ami endorsed 
“Proposals for Building the Superstruc- 
ture of Six Spans of a Reinforced Con- 
crete Bridge Across the Oswego River 
at Phoenix, N. Y., Removal of Old Bridge 
and Construction of Temporary Bridge,” 
will be received by the Town Superin- 
tendents of Schroeppel and Lysander at 
the office of the Town Clerk, Phoenix, 
N. Y., until two o'clock P.M. of the 5th 
day of July, 1912, and at that time and 
place will be publicly opened and read. 
The work covered by this Proposal 
will be found described in Paragraph 1 
and other paragraphs of the Specifica- 
tions and shown on the plans on file in 
the office of the Town Clerk of the Town 
of Schroeppel, at Phoenix, New York, 
and the office of Town Clerk of Lysander 
at Baldwinsville, N. Y. and in the offices 
of the County Superintendents of Os- 

wego and Onondaga Counties. 
W. B. POTTER, 
Town Superintendent. 
B. A. BARNARD, 
Town Superintendent, 
Dated this lith day of June. 


Road Known as Engle- 
wood Approach in the 
Palisades Interstate 
Park 


Englewood Cliffs, Bergen County, N 


Sealed proposals for constructing 
road known as Englewood Approach 
the Palisades Interstate Park, at Eng 
wood Cliffs, Bergen County, New J 
sey, in accordance with the plans 1 
specifications as prepared by WATS IN 
G. CLARK, Civil Engineer, addressed 
the Commissioners of the Palisades 
terstate Park, No. 31 Nassau Street, N: 
York City, and endorsed “Proposal 
constructing Englewood Approach, I[:!- 
isades Interstate Park,” will be received 
by the Commissioners of the Palisad:s 
Interstate Park, at their office, at No 
31 Nassau Street, New York City, N. \ 
until two P. M. on the Bighth day of 
July, 1912, which will at that time ani 
place be publicly opened and read. Pro 
posals shall be accompanied by mon 
deposit in the form of a draft or certi- 
fied check upon a National or State Bank 
or Trust Company in good credit within 
the States of New York or New Jerse) 
drawn to the order of the Treasurer of 
the Commissioners of the Palisades In 
terstate Park to the amount of Fiv: 
Thousand Dollars, ($5,000.) 

The Contractor to whom the contract 
is awarded will be required to furnish 
a satisfactory Bond for at least the full 
amount of the contracf price and to ex- 
ecute the contract within ten (10) days 
from the date of the notice of the award 

The Commissioners of the Palisades 
Interstate Park reserve the right to re- 
ject any or all bids and re-advertise th« 
work before awarding the contract, if 
in their judgment, it is for the best in- 
terests of the Commission to do so. 

For particulars as to nature and ex- 
tent of the work to be performed, bid- 
ders are referred to the plans and spe- 
cifications which will be on file and can 
be examined on and after June 17th, 
1912, at the office of the Commissioners 
of the Palisades Interstate Park, No. 31 
Nassau Street, New York City, and at 
the office of Watson G. Clark, C. E., 30 
Church Street, New York City. 

Bidders are required in making th: 
proposals to use the blanks prepared fo: 
the purpose, which can be obtained it 
the office of the Commissioners, No. 31 
Nassau Street, New York City, and at 
the office of Watson G. Clark, Civil En- 
gineer, 30 Church Street, New York Cit» 

By order 
COMMISSIONERS OF THE PALISADES 

INTERSTATE PARK, 
CHARLES W. LEAVITT, JR., 


Engineer of this Commission 
Dated June 12, 1912. 


nL 


U. S. ENGINEER OFFICE, 337 Fe: 
eral Building, Detroit, Mich., Mav 2° 
1912—Sealed proposals for dredgi: 


Rouge River, Michigan, will be receiv: | 
at this office until p.m., June 28, 191° 
and then publicly opened. Informati: 

on application. C. MeD. TOWNSEN!), 
Col, Engineers. 
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Perfect Restoration of Silted Ditches 


is possible at remarkably low cost by means of an Austin Drain- 
age Excavator. 


This Excavator Straddles the Old Ditch 


and travels along it making a double across ditch cut down one 
bank, across the bottom, and up the opposite bank. 


The Excavating Bucket is Guided by Templet 


so that the ditch is trimmed to exact dimensions and shape—a deep 
sand bar or cave-in can be cut through or a thin layer of silt can be 
trimmed off, as the circumstances demand. 


The Multipedal Tractions Prevent Miring 


and make operation possible over any ground on which a team can 
be driven, and they will not cut into or injure sodded berms. 


The Bucket Guide Frame Can Be Raised 


out of the ditch to pass lateral inlets or to clear any other structure 
which it is desired to leave undisturbed. 


The Excavator Does Not Require Water in the Ditch 


for its operation but water in the ditch does not affect its perfect 
operation, because the buckets cut to templet and the cut is as true 
when hidden under water as when in full sight of the operator. 


Full description in Catalogue “C.’’ Write for it. 


F. C. Austin Drainage Excavator Company 


Agents Wanted In Open Territory Railway Exchange, Chicago, Ill. 
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Barge Canal 


STATE OF NEW YORK. 
OFFICE OF THE SUPERINTENDENT 
OF PUBLIC WORKS. 

Albany, June 3, 1912. 

NOTICE TO CONTRACTORS—Sealed 
proposals will be received by the under- 
signed at his office in the Capitol, 
Albany, N. Y., until twelve o'clock 
noon of Tuesday, July 2, 1912, at which 
place and hour they will be publicly 
opened and read, for improving the New 
York State Canals pursuant to the pro- 
visions of Chapter 147, Laws of 1903 and 
of the Amendments thereto, and pursu- 
ant to the provisions of Chapter 792 of 
the Laws of 1911, as follows: 


CONTRACT NO. 8-A 
Erie Canal—Section 2 


For the construction of Lock No. 8, 
and the substructure of Dam No. 4 in 
the Mohawk River at Scotia, together 
with the replacement of defective con- 
crete and the completion of protective 
paving, etc., for locks and dams at Rot- 
terdam and Crane Village. Sheets 1 to 
10 inclusive. 


CONTRACT NO. 103 
Oswego Canal—Section 1 


For constructing a bridge over the 
Oswego River and Canal at Lock Street, 
Phoenix, N. Y. Sheets 1 to 6 inclusive. 

Plans may be seen and detailed spe« 
cifications, engineer’s estimate of quan- 
tities, propesal blanks, form of contract 
and bonds required an@ other informa- 
tion for proposers may be had at the 
office of the Superint@Mdent of Public 
Works at Albany, N. ¥., at the office of 
the Assistant Superintendent of Public 
Works for the Middle Division at Syra- 
cause, N. Y.; at the office of the Assistant 
Superintendent of Public Works for the 
Western Division at Rochester, N. Y.; 
and at the canal office, Spaulding’s Ex- 
change, Buffalo, N. Y. 

Copies of detailed plans or drawings 
may be obtained from the State Engi- 
neer and Surveyor at Albany, N. Y., upon 
payment to him of the cost of producing 
them. 

Monthly estimates will be paid of 
ninety per centum (90 per cent.) of the 
work done at the contract price. Every 
proposal for said work must be accom- 
panied by a money deposit in the form 
of a draft or certified check upon some 
good banking institution in the city of 
Albany or New York, issued by a na- 
tional or State bank in good credit with- 
in the State and payable at sight to the 
Superintendent of Public Works for five 
per centum (5 per cent) of the amount 
of the proposal. 

The person whose proposal shall be 
accepted will be required to execute a 
contract and furnish bonds within ten 
days from the date of notice of award 
delivered to him or them in person or 
mailed to the address given in the pro- 
posal. 

Upon execution of the contract and 
approval of bonds, the certified check or 
draft will be returned to the proposer 
unless the same shall have been pre- 
sented for collection prior to such time, 
in which case the amount of the deposit 
will be refunded by the Superintendent 
of Public Works. 

The deposits of bidders other than the 
one to whom the award of contract 
shall be made will be returned immedi- 
ately after the award has been made. 

The amount of bond required for 
faithful performance will be ten per 
centum (10 per cent.) of the amount of 
the estimated cost of the work according 


to the contract price, and an additional 
bond, known as the labor bond, in the 
sum of ten per centum (10 per eent.) of 
the amount of the estimated cost of the 
work according to the contract price, 
will be required as security that the 
contractor will pay in full at least once 
in each month all laborers employed by 
him upon the work specified to be done 
in the contract, 

Inthe event that more than one surety 
company is offered as surety on said 
bonds, co-insurance only will be ‘ac- 
cepted. 

Each proposal must be addressed to 
the Superintendent of Public Works, Al- 
bany, N. Y., and must be endorsed on the 
envelope with the name of the construc- 
tion for which the proposal is made. 

Award, if made, will be made to the 
person or persons whose proposal shall 
be lowest in cost to the State for doing 
the work, and which shall comply with 
all provisions required to render it for- 
mal. Before any award shall be made 
the lowest bidder will be required to 
satisfy the Superintendent of Public 
Works of his ability to provide suitable 
equipment and materials for the proper 
performance of the work. ‘ 

The right is reserved to reject all pro- 
posals and readvertise and award the 
contract in the regular manner if, in the 
judgment of the undersigned, the inter- 
ests of the State will be enhanced 
thereby. . 

DUNCAN W. PECK, 
Superintendent of Public Works. 


Main Intercepting Sewer 


Fitchburg, Mass. 

Sealed proposals will be received by 
the Board of Sewage Disposal Commis- 
sioners at their office, No. 352 Main 
street, Fitchburg, Mass., until 3 o'clock 
p.m. Thursday, July lith, 1912, for the 
construction of Section 4 of the main in- 
tercepting sewer, covering the following 
work. 

3,245 linear feet of earth excavation 

and building 36” concrete sewer. 

75 cubic yards of rock excavation in 
trench. 

210 square yards of brick masonry in 

sewer invert. 
35 cubic yards of brick masonry in 
manholes. 

827 cubic yards of concrete masonry 

in trench. 

7,250 pounds of steel bars for rein- 

forcing concrete. 
15,000 feet B.M. lumber for sheeting, etc. 
left in place. 

Each proposal for this work must be 
accompanied by a certified check for the 
sum of $2,500 drawn_on a national bank 
or trust company established in the City 
of New York or some city in the State 
of Massachusetts, made payable to the 
City of Fitchburg, as security that if the 
proposal is accepted the contract will be 
entered into. 

Plans and specifications may be ob- 
tained at the office of the Commission 
upon the deposit of $5.00, which deposit 
will be returned to any contractor when 
the plans and specifications are returned 
in good condition. : 

The right is reserved to reject any and 
all bids, or to accept any bid should the 
Commissioners deem it for the interest 
of the city so to do. 

ARTHUR H. LOWE, 
DAVID M. DILLON, 
DANIEL A. BOYLE, 
Board of Sewage Disposal Commissioners, 
DAVID A. HARTWELL, 
Chief Engineer. 


_ 623 lineal feet of 42” 
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Storm Water Sewers 


Irvington, N. J., June 20, 1912 
Sealed proposals will be received | 
the Town Council of the Town of Irvin: 
ton, at the Town Hall, Irvington, Ju) 
ist, at 8 o'clock P.M. or as soon ther: 
after as convenient, for the constructi: 
of the East End Storm Water Sewers 
The approximate amount of work | 
be done and material to be furnished 
as follows: : 

2270 lineal feet of 48” 
enforced concrete 

and laid. 


lock 
pipe 


joint r 
furnish: 


lock 
pipe 


joint 


enforced furnishe: 


and laid. 

729 lineal feet of 33” 
enforced concrete 
and laid. 

32 lineal feet of 24” double strengt! 
vitrified sewer pipe furnished an. 
laid. 
lineal feet of 22” double strengt! 
vitrified sewer pipe furnished 
laid. 
lineal feet of 18” double strength 
vitrified sewer pipe furnished and 
laid. 
lineal feet of 15” double strength 
vitrified sewer pipe furnished and 
laid. 
lineal feet of 12” double strength 
vitrified sewer pipe furnished and 
laid. 
lineal feet of 2’x10’ 
concrete culvert. 

18 concrete manholes complete 
iron head. 

17 concrete catch-basins complete with 
concrete head. 

5 cubic yards of concrete. 

500 Cubic yards of earth excavation in 
widening and deepening stream. 

A certified check or cash in the sum of 
$1000 and made payable to the Town of 
Irvington must accompany each 
posal. 

The work must ‘be started within ten 
days from the date of the award and fin- 
ished in seventy working days. 

All proposals must be in sealed en- 
velopes, addressed to the Town Council. 
Irvington, N. J. and endorsed “Proposal 
for East End Storm Water Sewer.” The 
name of the bidder must also appear on 
the outside of the envelope. 

Plans and Specifications can be seen at 
the office of the Town Clerk in the Town 
Hall, or at the office of I. J. Casey, Jr., 
Town Engineer, 1091 Clinton, Irvington 

The right is reserved by the Town 
Council to reject any or all bids. 

I. J. CASEY, JR., 
Town Engineer. 


concrete 


lock 
pipe 


joint rx 
furnish 


and 


re-enforced 


with 


pro- 


Great Miami River 


Improvement 


Dayton, Ohio. 
Sealed proposals will be received at 
the office of the Department of Public 
Service until 12 o’clock (noon) MON- 
DAY, July 8, 1912, for 1,200,000 cu. yds. 


levee construction, including concrete 
retaining walls, sewers, riprap, 150 ft. 
steel truss bridge, piling and other work 

Detail drawings, profiles and cross- 
sections may be seen and General Plans 
and Specifications may be obtained at 
the office of the City Civil Engineer of 
the City of Dayton, Ohio. 

CHAS. H. HOGLEN, 
Director of Public Service. 
CHAS. J. GROSS, 
Secy. 
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Increase your earning c apres which will neces- 


" ae increase your profit 


by having a Parsons 


rench Excavator on the job, a Machine 
which is reliable and pein which you can de- 
: pend to be on the 

job all the time. 


THE G. W. PARSONS COMPANY 


GRAVITY and 
PRESSURE 


FILTERS 


The first cost of a PARSONS is 
nothing when you take into con- 
sideration the INCREASED BUSI- 
NESS, and THE NECESSARILY 
INCREASED PROFITS that are 
yours — you have a PARSONS ON 
THE JOB. 


Its UNIVERSAL ADAPTABILITY 
to all sewer work between twenty eight 
and seventy eight inches in width 
and twenty feet in depth is another 
factor greatly in favor of the PAR- 
SONS MACHINE. Then you have to 
take into consideration that it is not 
a@ great heavy, awkward piece of ma- 
chinery, but on the contrary is com- 
paratively light and easily moved from 
one place to another. Also all weight of 
machine is ahead of cut, there being 
absolutely no vibration within ten feet 
of newly excavated trench, conse- 
quently the solidity and compactness 
of the walls is in no way disturbed 


When you have a PARSONS you do 
not need a special machine to work in 
the alleys, as the entire width over all 
is only ten feet. 


Send for our latest Catalog. We 
have no agents neither do we rent 
Newton, lowa or lease. WE SELL DIRECT. 


LICENSEES 


Pittsburgh Filter Mfg. Co. 
Norwood Engineering Co. 
Roberts Filter Mfg. Co. 
J. N. Chester, C. E. 


THE NEW YORK CONTINENTAL JEWELL FILTRATION COMPANY 


111 Monroe Street, CHICAGO 


ROEBLING CONCRETE FIREPROOFING 
ROEBLING EXPANDED METAL LATH 
ROEBLING STANDARD WIRE LATH 


THE ROEBLING CONSTRUCTION COMPANY 
Metropolitan Tower New York 


Garbage Disposal Plants 


Dryers, Condensers and Percolators. Elevators, Conveyors and Tanks 


Complete Plants for Large 0 Small Cities 


THE C. 0. BARTLETT AND SNOW CO.. 


CLEVELAND, OHIO, U. 8. A. 


TRENCH MACHINES 


We sell and lease All Kinds of Hoisting and Conveying 
Machines for Trench Work. 








Catalogue Sent Upon Request. 


Carson Trench Machine Co., Boston, Mass. 


BRANCH OFFICES: Rese Building, Cleveland; 318 St. James Si, Montreal. 


Owners of the NEGATIVE HEAD FILTER PATENT 











15 Broad Street, NEW YORK 


PAVING BLOCKS 


We are one of the largest producers of Granite Blocks 
We have recently laid from our fine G pe Granite, @ 
pavement that is as smooth as asp 


GO LOOK AT IT 


Fourth Ave. from 8th to 23rd St., 
New York City 
= :—Vinal Haven, Maine; Alexandria Bay, N. Y. 


= ies ~ Sally equipped with. modern derricks 
machine 


Weare Seas to make prices for export. 
Can ship by rail or water promptly to any destination. 


J. LEOPOLD & CO., new"tonk 


Cable Address: Granite, N. Y. 


BLEACHING POWDER 


(Chloride of Lime) 
For Purifying Water and Sewage Disposal. 


HOOKER ELECTROCHEMICAL CO. 
50 Wall Street, New York 





















































































































Sewers 
RE-ADVERTISEMENT 


NOTICE TO CONTRACTORS 
Schenectady... N. Y. 
Sealed proposals will be recefved by 


the Board of Contract and Supply of the 
City of Schenectady, until 2:30 p. m., 
Wednesday, July 3d, 1912, at the City Hall 
Annex, for the construction of Sanitary 
and Surface Water Sewers in the Second 


Ward. The approximate estimate of the 
work to be done is as follows: 
8,000 Cubic Yards of Earth Excavation. 
10,862 Cubic Yards of Rock Excavation. 
340 Cubic Yards of 1-3-5 Portland Ce- 
ment Concrete. 
7,501 Lineal Feet of 8-inch Vitrified 
Tile. 
4,490 Lineal Feet of 10-inch Vitrified 
Tile. 
4,168 Lineal Feet of 12-inch Vitrified 
Tile. 
5,048 Lineal Feet of 15-inch Vitrified 
Tile. 
1,029 Lineal Feet of 18-inch Vitrified 
Tile. 
282 Lineal Feet of 20-inch Vitrified 
Tile. Double strength. 
36 Lineal Feet of 8-inch Cast Iron 
Pipe. 
132 Lineal Feet of 10-inch Cast Iron 
Pipe. 
168 Lineal Feet of 12-inch Cast Iron 
Pipe. 
348 Lineal Feet of 16-inch Cast Iron 
Pipe. 
890 Lineal Feet of Manholes, Vertical 
Measurement. 
40 Catch Basins Complete. 
68,000 Board feet of Lumber Sheathing. 
68,000 Board feet of Lumber Founda- 
tions. 
Plans and specifications may be ob- 


tained from the office of the City Engin- 
eer, W. Thomas Wooley, by making a 
deposit of Ten ($10.00) Dollars, which 
deposit will be refunded at such time as 
the plans and specifications shall be re- 
turned. 

All bids must be made upon the print- 
ed pages which are part of this specifica- 
tion and enclosed in a sealed envelope 
directed to the Secretary of the Board 
of Contract and Supply and endorsed on 
the outside of the envelope “Proposar 
for Constructing Sanitary and Surface 


Water Sewers in the Second Ward.” 
Each bid must be accompanied by a 
draft or a certified check for Four 
Thousand ($4,C00) Dollars issued by a 
National or State Bank, in good credit 
with the State of New York, and made 


payable to the “City of Schenectady.” 
The Board of Contract and Supply re- 
serves the right to reject any or all bids. 
FRED F. JOHNSON, 
Secretary Board of Contract and Supply. 





U Ss. ENGINEER 
R. L, June 7, 1912. 
CONCERN: Whereas 
structed and endangered by wrecks of 
schooners “LOIS V. CHAPLES” and 
“HANNAH F. CARLETON,” in Nantucket 
Scund, Mass.; Notice is hereby given that 
unless otherwise removed within thirty 
days, it will be removed by the United 
States under authority of law. Sealed 
proposals for their removal will be re- 
ceived here until 12 M., July 9, 1912, and 
then publicly opened. Information on 
Sretiention. FREDERIC V. ABBOT, Col., 
engers 


OFFICE, Newport, 
TO WHOM IT MAY 
navigation is ob- 





U. S. ENGINEER OFFICE, Galveston, 
Texas, June 19, 1912—Sealed proposals 
for furnishing about 6,000 barrels Amer- 
ican Portland Cement for Lock and Dam 
No. 8, Brazos River, delivered at Downs, 
Texas, will be received at this office un- 
til 12 M., Julv 19, 1912, and then publicly 
onened, inf--mation on_ application. 
EARL I. BROWN, Major, Engrs. 
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Paving, etc. 


COMMISSION, 
Maryland. 


PAVING 
Baltimore, 
SEPARATE SEALED | PROPOSALS, 

addressed to the Board of Awards, care 

of the City Register, will be received by 


OFFICE OF 


him at his office in the City Hall until 
11.00 A. M. Wednesday, July 3rd, 1512, 
to grade, curb and pave the following 


streets with materials as noted, all to 
be on a 6” concrete base: 
CONTRACT NO. 32 
Park Ave. from Lafayette Ave. to Mc- 
Mechen St. 
Lanvale St. from Linden Ave. to Park 
Ave. 


Lanvale St. from Madison Ave. to Eu- 
taw Place. 
McCulloh St. from Lafayette Ave. to 


North Ave. 2 

Mulberry St. from Fulton Ave. to Mon- 
roe 8t. 

Castle St. from Fayette St. to Madison 
St. 

Richmond St. from Cathedral St. to 
Howard St. 
Sheet Asphalt or Bituminous 

a ae 33150 sq.yds. 
WeeHiGas. -BIGGE 6.< vice seve ae0e: *.. 

Certified Check $1800.00 


CONTRACT NO. 33 
East St. from Front St. to Low Street. 
Front St. from Baltimore St. to Lom- 
bard St. 
Granby St. from Jones Falls to Exeter 
Street 
Low Street from East Street to Ais- 
quith St. 
Vitrified Block—9750 sq.yds. 
Certified Check $600.00 
The figures above represent the ap- 
proximate quantities of the principal 
items appearing in the contracts. 
Specifications and proposal sheets can 
be obtained upon application to the of- 
fice of the Paving Commission, City 
Hall. A deposit of $5.00 will be re- 
quired for a specification covering each 
contract. This will not be refunded un- 
less a bid is filed. 8 
The Board of Awards reserves the 
right to reject any and all bids. A cer- 
tified check of the bidder on a clearing- 


house bank, drawn to the order of the 
Mayor and City Council of Baltimore to 
the amount as recited above, must ac- 


company each bid. 

The successful bidder will be required 
to furnish bond and to comply with the 
City Charter respecting contracts. 

By order of the Paving Commission. 

R. KEITH COMPTON, 
Chairman. 
CHARLES A. EDEL, 
Secretary. 





Pumping Engine 
Canton, Tl. 
Sealed bids will be received by the 
Fire and Water Committee for a Meyer 


Gear Pumping Engine of 1,500,000 gal- 
lon capacity, up to two o'clock P. M., 
Saturday, June 29th, 1912. 

The City reserves the right to reject 
any and all bids. 

For specifications, address the City 
Clerk, Canton, ,THlinois. 

JOSEPH WAUGH., 


City Clerk. 





U. S. ENGINEER OFFICE, 540 Federal 
Building, Buffalo, N. Y. June 20, 1912— 
Sealed proposals for furnishing and 
placing riprap stone and concrete deck 
on breakwater, Buffato Harbor, N. Y. 


will be received at this office until 11 
a.m. July 20, 1912, and then publicly 
opened. Information on _ application. 


J. G. WARREN, Colonel, Engrs. 


. uly 
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Waterworks Improve- 
ments 


NOTICE TO CONTRACTORS 
Portsmouth, Ohio 

Sealed bids will be received by th: 
Director of Service up to 12 o'clock noon 
18th, 1912, for furnishing the ma- 
\erial and labor in connection with the 
iollowing improvements to the Wate) 
Works System:— 

Division 1. Brick Pumping Station, 
Chimney, Pump Well and Intake. 

Division 2. Force Main from Pump 
ing Station to Distributing Reservoir. 

Division 3. Concrete Distributing 
Reservoir. 

Division 4. Filtration Plant Complet: 
Including Sedimentation Basin. 

Division 5. Pumping Machinery. 

Bids for each Division must includes 
bids for the Appurtenances pertaining 
thereto. 

Each bid shall be accompanied by a 
bond subject to approval of the Servic: 
Director in the sum of 5% of the amount 
of the bid or a certified check for th: 
Same amount on some Solvent. bank, 
made payable to David E. Edwards, Cit, 
Treasurer, as a guarantee that if the 
bid is accepted a Contract for which «a 
50% bond must be given for its faithful 
performance, will be entered into within 
ten (10) days from the acceptance of 
the bid. 

Plans may be seen and Specifications 
and blank forms of proposal, which 
must be used, may be procured at the 
office of the Director of Service, Ports- 


mouth, O., or at the office of Witme: 
and Brown, Engineers, Chapin Block, 
Buffalo, N. Y. 


The Engineers will furnish plans and 
specifications upon the payment of 
$25.00, which will be refunded upon the 
return of the plans in good condition. 

Further information will be given up- 
on application to John M. Williams, Di- 
rector of Service, Portsmouth, Ohio, ©: 
Witmer and Brown, Engineers, Buffalo, 
wai’ me 

JOHN M. WILLIAMS, 
Director of Service, 
Portsmouth, Ohio. 





Water and Sewerage 
Construction 


Carthage, N. C. 

Sealed proposals will be received by 
the Board of Commissioners of the Town 
of Carthage, N. C. until July 16th, 1912, 
at 2 o’clock P. M. for the construction 
of a system of water works and sewer 
age in said Town. 

Specifications can be obtained from the 
undersigned and plans and maps can be 
seen at the office of the Mayor of said 
Town. 

A certified check equal to 10% of the 
amount of bid, drawn payable to the 
Treasurer of said Town will be required 
to accompany. each bid. 

Bids should be addressed to the under- 
signed. 

Right is reserved to reject any or all 
bids. 

W. G. JENNINGS, 
Secretary, Carthage, N. C. 


U. S. ENGINEER OFFICE, Daiias 
Tex., June 20 1912—Sealed  propos‘'s 
for dredging in section “b” Sabine- 
Neches Canal, Tex., will be received here 
until 12 M., gen 20, 1912, and then pub- 
licly opened. nformation on applica- 
tion. T. H. JACKSON, Maj., Engrs. 
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7 Building Contractors! 


For Concrete Foundations and Walls, 
Blaw House Forms are _ ideal. 
They can be erected and shifted 
in but a fraction of the time 
it takes to move wood forms; they 
leave an absolutely smooth finish. 
They insure accurate construction, 
—and they last. You know how 
long wood forms last. Blaw forms 
are practically indestructible. 
Every contractor who is doing con- 
crete wall work is throwing away 
good money unless he uses Blaw 
forms. These forms are not ex- 
pensive. 





Llaw House Forms for Foundations, Walls, etc. 


Blaw Steel Forms For Every Purpose 


Concrete Sewers, Aqueducts, Subways, Viaducts, Mine Shafts, Tunnels, Retaining Walls, Buildings, Silos, i 
Houses, Culverts, Bridges, Chimneys, Manholes, Sidewalk, Curb and Gutter Work, etc. Concrete Pipe . 
and Pole Molds. Steel Forms for Fireproofing Steel Frame Buildings for Concrete Columns, Beams, Girders. 


Let Us Design Your Forms. What Have You To Build? 


Blaw Steel Centering Co., westinghouse Biag., Pittsburgh i 


NEW YORK—165 Broadway CHICAGO—917 Ashland Block 





O’Connor Collapsible Steel 


Centering on a 72 inch Concrete Sewer Job 


We Could “Get You” 


if we could take you through our enormous 
factory and show you what is under the paint 
in Watson dumping wagons. It is very doubt- 
ful if we would even have to ask you for an 
order. You would insist on having Watsons. 
Many a man has done just that. This is not 
idle talk. Every week men are visiting our 
plant from various parts of the country and 
without exception they are amazed—not only 
at the size of it, but at the quality of material 
that is actually going into the Watson. 













Note the simplicity of contraction. This is only one of the 
many features of the O’Connor Steel Centering for concrete 
and we should be glad to give you data which will save you 
money on your next concrete sewer, culvert or tunnel-job. 


























We have a favorable proposition on wood forms of the same 
design where more convenient. 






Do you want the printed matter? 








Rights To Manufacture On Royalty Basis Will Be Dis- 
posed Of To Reliable Concerns In Unoccupied Territory. 









Watson Wagon Co., Canastota, N. Y. 
“The World’s Largest Dumping Wagon Builders” 


BRANCH OFFICES: : 
New York, 256 Broadway. Philadelphia, 604 Witherspoon 
Building. Pittsburgh, 1102 Farmers Bank Building. Chicago, 
607 Security Building. Buffalo, 1411 Main Street. 












WRITE FOR PARTICULARS 


Hartford Paving & Construction Co. 
703 Main Street, Hartford, Conn. 
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Street Paving 


Steelton, Pa. 
Sealed proposais will be received by 
the Tewn Council of the Borough of 


Steelton, Pa. at the Council Chamber 
until 7:30 P. M. Monday, July 8th, 1912: 
To be opened at a regular meeting of 


the Town Council to be held at the said 
time and place for the sub-grading, pav- 
ing and curbing of Harrisburg street be- 
tween Lincoln Street and Northern Bor- 
ough Line. 

Plans, specifications, form of proposal 
and form of contract can be had from the 
Borovgh Secretary upon the payment of 
ten dollars, which will be refunded upon 
the return of the plans and specifications 
in good condition. 

No proposal will be considered unless 
accompanied by certified check made 
payable to Leroy H. Sutton, Borough 
Treasurer, in the sum of $250.00 condi- 
tioned on .the entering into by the suc- 
cessful bidder of a contract in accord- 
ance with the specification and form pro- 
vided, and furnishing a bond with at 
least two sureties, or some surety com- 
pany acceptable to the Town Council in 
the sum of $500.00 for the faithful per- 
formance of all the terms and conditions 
of the said contract. The form of said 
bond to be approved by the Borough So- 
licitor. 

The Town Council reserves the 
to reject any or all bids. 

Foreign corporation desiring to make 
bid should be registered in the office of 
the Secretary of the Commonwealth, as 
required by the act of April 22, 1874, and 
have bona fide resident agent in this 
State with a fixed office, and as a further 
precaution to the Borough of Steelton, 
the successful bidder, if foreign corpora- 
tion, may at the option of the Town 
Council be required to empower some 
person or company satisfactory to the 
Town Council to accept service for said 
successful bidder during the term of the 
contract and bond. 

(signed) CHARLES P. FEIDT, 
Borough Secretary. 


right 





Concrete Reservoir and 
Gate House 


South Orange, New Jersey. 

Sealed proposals endorsed “Proposals 
for Reservoir and Gate House” will be 
received by the Village Board of 
Trustees of South Orange, New Jersey, 
until 8 P.M., July 8, 1912, at the Village 
Hall. 

Plans and specifications can be ob- 
tained at the Village Hall, or at the of- 
fice of John J. Boyd, Consulting Engin- 
eer, No. 11 Broadway, New York City. 
by the payment of $10.00, the same to be 
refunded if the plans and specifications 
are returned within twenty (20) days, 
in good condition. 

Each bid murt be accompanied by a 
certified cheque to an amount of $1,000, 
as a guarantee that the bidder will, if 
successful, execute within ten (10) days 
a satisfactory contract and furnish an 
acceptable Surety Company bond to the 
amount of $10,000, for the faithful per- 
formance of the contract. 

Any information required by the bid- 
ders in regard to the plans and specifi- 
cation will be furnished on application 


to John J. Boyd, No. 11 Broadway, New 
York. 
The Village Board of Trustees re- 


serves the right to reject any proposal 
should it seem to be for the best inter- 
est of the Village so to do. 
M. A. FITZSIMMONS, 
Village Clerk. 
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Cast Iron Pipe, etc. 


South Orange, New Jersey. 

Sealed proposals endorsed “Proposals 
for Cast Iron Pipe” will be received by 
the Village Board of Trustees of South 
Orange, New Jersey, at the Village Hall, 
until 8 P.M., July 8th, 1912, for materials 
approximately as follows:— 
4650 Feet 12” Cast Iron Coated Bell and 
Spigot Water Pipe, 
Feet 10” Cast Iron Coated Bell and 
Spigot Water Pipe, 


Feet 8” Cast Iron Coated Bell 
Spigot Water Pipe, 
7000 Lbs. of pipe specials, 


4—-12” Gate Valves, 


48 


90 and 


2—10" “ " 
2— 8” a = 
3—Valve boxes, 

4 “ standards. 


All the above to be delivered, freight 
prepaid, to South Orange, New Jersey. 

Specifications covering the above can 
be obtained upon application to John J. 
Royd, Consulting Engineer, No. 11 Broad- 
way, New York City. 

Each bid must be accompanied by a 
certified cheque for $500. as a guarantee 
that the bidder will if successful exe- 
cute within ten days a satisfactory con- 
tract and furnish an acceptable Surety 
Company bond to the amount of $1500. 
for the faithful performance of the con- 
tract. 

The Village Board reserves the right 
to reject any proposals should it seem to 
be for the best interest of the Village so 
to do, 


M. A. FITZSIMMONS, 
Village Clerk. 





Ten-inch Cased Well, One 
50,000 Gallon Steel 
Tank ona 120 ft. Tow- 

er, Engines, Deep Well 


Pump and 
Building 


Morton Grove, Til 

Sealed proposals are invited and will 
be received at the office of the Village 
Clerk, Morton Grove, Ill., until the hour 
of opening the same as hereinafter set 
forth, for the construction of a 10-inch 
cased well, one 50,000 gallon steel tank, 
120 ft. steel tower, engines, deep well 
pump and building. Bids must, be ac- 
companied by a certified check on a re- 
sponsible bank doing business through 
the Chicago Clearing House, or equiva- 
lent, equal to 10% of the amount of said 
bid, which may be obtained from the 
Village President, August F. Poehlmann, 
or the Village Clerk. 

Said proposals or bids shall be opened, 
examined and publicly declared by said 
Board at a meeting thereof to be held in 
the Village Hall in the Village of Mor- 
ton Grove, at the hour of 8 o'clock, P. M., 
on the 2nd day of July, A. D., 1912. For 
further information, address M. J. Loch- 
ner, Village Clerk. 

The right is reserved to reject any and 
all bids. 

AUGUST F. POEHLMANN, | 
Village President, 
Morton Grove, Til. 





U. S. ENGINEER OFFICE, Galveston, 
Texas, June 19, 1912—Sealea roposals 
for crushed rock or gravel, delivered at 
Downs, coma | will be received at this 
office until 12 M —_~ 19, 19*2, and then 
publicly opened. ormation on a pli- 


cation. EARL I. BROWN, Major, Ener. 
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Sewers 


NOTICE TO CONTRACTORS 
Watertown, N. Y. 
Sealed proposals for the construction of 
the North Side Sanitary Trunk Sewer 
will be received at the office of the City 
Engineer at the City Hall, Watertown, 
N. Y., until 8 P. M., Friday July 5th, 1912, 
when they will be publicly opened and 
read at a meeting of the Board of Pub- 
lic Works. The number of feet of sewer 
to be constructed is approximately 
follows: 
236 lineal feet of 45 inch sewer 
2704 lineal feet of 36 inch sewer 


as 


540 lineal feet of 30 inch sewer 

1535 lineal feet of 24 inch sewer 

1551 lineal feet of 18 inch vitrified tile 
sewer 

1053 lineal feet of 15 inch vitrified tile 
sewer 

2417 lineal feet of 12 inch vitrified tile 
sewer 

31 manholes 


Plans and specifications for the above 
mentioned improvement are open for 
public inspection and may be seen at the 
office of the City Engineer from whom 
blank proposals can be obtained. 

The Board of Public Works reserves 
the right to reject any or all bids re- 
ceived. 

A draft or certified check for two 
thousand five hundred dollars made pay- 
able to the President of the Board of 
Public Works must accompany each bid. 

BOARD OF PUBLIC WORKS. 


By E. W. SAYLES, 
City Engineer. 
Dated June 2ist, 1912. 





Water Purification Plant 


Dallas, Texas. 

Bids will be received at the office of 
the City Secretary, Dallas, Texas, until 
July 17, 1912, 2 P. M., for building and 
constructing a Water Purification Plant 
at Dallas, Texas, on the site known as 
the Turtle Creek Pumping Station, sit- 
uated on the switch of M. K. & T. Ry., 
about one and one-half miles from the 
City Hall. 

A deposit of $50.00 (Fifty Dollars) will 
be required to get a set of plans and 
specifications. The check for $50.00 will 
be returned to bidders upon return of 
plans and specifications in good condi- 
tion. Each bid must be accompan‘ed 
with a certified check for Fifteen Thou- 
sand Dollars, payable to the City of 
Dallas, said checks to be returned to the 
unsuccessful bidders upon the award of 
contract and to the successful bidder 
after the contract and bond is executed 
and accepted by the City of Dallas. A 
bond in the sum of One Hundred Thou- 
sand Dollars must be furnished by the 
successful bidder, executed by an ap- 
proved Surety Company, and by a resi- 
dent of Dallas County, Texas. 

Plans and specifications can be se- 
cured at the office of Jas. H. Fuertes, 
140 Nasgau St., New York, or at the of- 
fice of the City Secretary, Dallas, Texas. 

All bids must be addressed to J. B. 
Winslett, City Secretary, Dallas, Texas. 
Mark all envelopes “Bids on Water 
Purification Plant.” The City of Dal- 
las reserves the right to reject any or 
all bids. 


U. 8S. ENGINEER OFFICE, 337 Fed- 
eral Building, Detroit, Mich., June 22, 
1912—-Sealed pro osals for "Machinery 
and Valves for New Lock at St. Marys 
— Canal, Sault Ste. Marie, Mich., will 

received at this office until 3 p.m. 





. 7. 25, 1912, and then publicly opened. 
Information ‘on °~ lication. C. McD. 
ners. 


TOWNSEND, Col. 
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The Liberal Use of Replaceable Bushings 


in Austin Trench Excavators removes all wear from the main structure and con- 
fines it to inexpensive parts that are easily renewed. 


Manganese Steel is used for all bushings and pins, thus reducing wear and 
making the renewal of even these minor parts a rare thing. 


One machine in 1911 excavated 13 miles of trench 9 to 14 ft. deep and 
27 to 39 in. wide without the renewal of a single bushing or pin. 


This is not an unusual record— in fact chain repairs are so few on an Austin 
Drainage Excavator that they are almost negligible. 


Another machine in 1910 dug 25 miles of trench through very bad 
stony ground with a repair bill less than 2 per cent. of the original cost. 


This is not the whole story for during the succeeding season this same 
machine worked continuously and the repair bill was between 5 and 6 per cent only 
of the original cost. 


The gain in economy coming from these facts is not merely small repair 
bills. The money earning power of the machine is not reduced by delays waiting 


for repairs. 


A two-hour tie-up in an eight hour day means 25 per cent loss of trench dug 
in addition to the repair bill. 


(Send for Catalog No. 102-A) 


F. C. Austin Drainage Excavator Company 


Agents Wanted In Open. Territory Railway Exchange, Chicago, Ill. 








Bridge 


Brainerd, Minn. 
Sealed bids will be received at the of- 
fice of the County Auditor of the County 


of Crow Wing, at the County Court 
House, in the City of Brainerd, Minne- 
sota, until three o’clock P.M. July 13, 
1912, for building a bridge on highway 
across Crow Wing River, between sec- 
tions 32 and 33, téwnship 133 north, of 
range 29 west, 5th P.M. in the Counties 
of Cass and Morrison, State of Minne- 
sota. Such bridge to be 283 feet long, 
three span, sixteen foot roadway clear, 
floor of bridge 20 feet above river bed 


at center, foundation constructed of con- 


crete abutments and tubular steel piers, 


according to plans and _ specifications 


now on file with the said County Auditor 
of Crow Wing County. At the same 
time and place bids will be received 


from any bidder on his own plans and 
specifications for a bridge of equal ser- 
vice and durability at the same location. 
Each proposal must be accompanied 
by certified check to the amount of ten 
per cent of his bid, payable to the Chair- 
man of the Committee hereinafter 
named. The Committee representing the 
Counties of Crow Wing, Cass and Mor- 
rison, reserves the right to accept or re- 
ject any and all bids and proposals. 
J. A. ERICKSON, 
Chairman of Committee representing 
Crow Wing, Cass and Morrison Counties, 
Minnesota. 





Contract 45-D—Drainage 
Canal Siphon 
‘(CHANGE OF DATE) 

OFFICE OF SEWERAGE AND WATER 

BOARD, ROOM 508 CITY HALL ANNEX. 

New Orleans, La., June 18th, 1912. 

Sealed proposals wil be received by 
the Secretary, at the office of the Board, 
508 City Hall Annex, until 12 o'clock M., 
Saturday, August 24, 1912, for the 
struction of a reinforced concrete siphon 
under the New Basin Navigation Canal 
at Broad street, to be known con- 
tract 45-D. 

A certified check 
bank, for $1,000, deposited in 
ance with the terms of the specifica- 
tions, will be required of each bidder. 

A surety company bond, in a company 
doing business in the State of Louisiana, 


con- 


as 


on a New Orleans 


accord- 


for an amount equal to 25% of gross 
amount of contract will be required of 
successful bidder. 


The right is reserved to reject any or 





all bids. 
F. S. SHIELDS, Secretary. 
GEO. G. EARL, 
General Superintendent. 

TREASURY DEPARTMENT, Office of 
the Supervising Architect, Washington, 
D. C.. June 21, 1912—Sealed proposals 
will be received in this office until 3 


o’clock p. m. on the 2d day of August, 
1912, and then opened, for the construc- 
tion (including plumbing, heating appar- 
atus, gas piping, electric conduits and 
wiring, and interior lighting fixtures) 
of the extension, remodeling, etc., of the 
United States post office and courthouse 
at Charlotte, N. C. The extension is two 
stories and basement, stone faced, of 
fireproof construction (except roof), and 
has a ground area of approximately 
12,600 square feet. Drawings and spe- 
cifications may be obtained from_ the 
custodian of site at Charlotte, N. C., or 
at this office, at the discretion of the 
Supervising Architect. JAMES KNOX 
TAYLOR, Supervising Architect. 





Selling—ENGINEERING NEWS-—Section 


Street Improvements 


Bayonne, N. J. 
NOTICES TO CONTRACTORS 
SEALED PROPOSALS 

WILL BE RECEIVED BY THE COUN- 
CIL of the City of Bayonne, N. J., at a 
meeting to be held in the City Hall, on 

TUESDAY JULY 1912 

at 8 o'clock p.m. 


2nd, 


for all the labor and material required 


ror the improvement of the following 
streets, viz:— 

West 7th Street, from Broadway to 
Hudson Boulevard. There will be re- 
quired about 1800 lin.feet of new blue 
stone curb, 1600 squ.yards macadam 
pavement together with other appur- 


tenances. 
is $5000. 


The amount of bond required 
The time allowed for the com- 


pletion of the work is 80 days. 
Hobart Avenue, from 3rd Street to 
Cak Street. There will be required 


about 9600 squ. yards Asphalt block pav- 
ing on concrete, 4000 lin. feet new blue 
stone curb, together with other appur- 
tenances. The amount of bond required 
is $10,000. The time allowed for 
completion of the work is 80 days. 

15th Street, from Broadway to Avenue 
E. There will be required about 2400 
yards Asphalt paving on concrete, 
1400 lin. feet of new blue stone 
and about 52,000 squ.feet of new 
stone flag with other appurten- 
ances. The amount of bond required is 
$3000. The time allowed. for the com- 
pletion of the work is 35 days. 

50th Street, 


squ. 
about 
curb 
biue 


from Broadway to Avenue 
Cc. There will be required about 2350 
squ.yards of Asphalt paving on con- 
about 780 lin. feet of new blue 
stone curb, and about 700 squ.feet of 
new blue stone flag with other appur- 
tenances. The amount of bond required 
is $3000.00, The time allowed for the 
completion of the work is 35 days. 
West Seventeenth Street, from Avenue 


crete, 


C to Hudson Boulevard. There will be 
required about 2275 squ. yards Asphalt 
paving on concrete, about 1350 lin. feet 


blue stone curb together with other ap- 
purtenances. The amount of bond 
quired is $3000. The time allowed 
the completion of the work is days. 

Linnett Street, from Avenue E to Ori- 
ent Street. There will be required about 
1280 squ. yards of Granite block paving 
on concrete, and about 300 lin. feet blue 
curb, together with other appur- 
The amount of bond required 
The time allowed for the com- 


re- 
for 
75 


stone 
tenances. 
is $3000. 


pletion of the work is 35 days. 
Avenue E, from Broadway to _ the 
northerly line of Fifty-second Street. 


There will be required about 64900 equ. 
yards Asphalt pavement on concrete, 
about 23000 lin. feet of new blue stone 
curb, about 29200 squ. feet new concrete 
flag, about 15700 squ. feet new blue 
stone flag together with other appur- 
tenances. The amount of bond required 


is $50,000. The time allowed for 
completion of the work is 110 days. 

All bids must be on the regular forms 
provided for the purpose. 

Plans and specifications for the work 
are on file in the office of the City Sur- 
veyor where blank forms of proposals or 
any further information may be ob- 
tained. ‘ 

The Council reserves the right to re- 
ject any or all bids. 


By order of the Council. 
WM. P. LEE, City Clerk. 


the 


the, 












































































































Notice to Engineers 


Sealed bids, addressed to 
man of the Committee, 
until 5:30 
ing all 


the 
will be 
P.M. ‘July 8th, 
necessary 


chair- 
received 
1912, for mak- 
surveys and mapping 
for a complete Block Book of the Cit, 
of Greenville, S. C., in accordance with 
the specifications adopted. 


Each bid must be accompanied by a 
certified check made payable to the 
Chairman for $250.00. 

The City shall reserve all rights of 
the said book and the notes. 


The right is reserved to reject any or 


all bids. 

Specifications can be seen at the Of- 
fice of the City Engineer, or will be 
mailed upon application to him. 


Committee, 


CHAS. F. HARD, Chairman. 
Cc. S. WEBB. 
W. C. BEACHAM. 


Cc. P. BALLENGER, 
City Engineer. 








Paving and Sewer 


Odell, Ill. 

Sealed proposals will be received until 
2 P. M. Monday July Ist, 1912, and then 
publicly opened in the Council Chamber 
of the Village of Odell, Ill, for approxi- 
mately: 13,000 square yards vitrified 
brick paving; 7,000 lineal feet gravel 
concrete curb; 3000 lineal feet 9-inch to 
15 inch tile pipe sewer. Bids must be 
made on a form which will be furnished 
for the purpose, sealed and addressed to 
the resident of the Board of Local Im- 
provements, and no bid will be con- 
sidered unless accompanied by cash (or 
check payable to the President of said 
Board and certified by some responsible 
bank) to an amount which shall not be 
less than ten per centum of the aggre- 
gate amount of such _ bid. Bidding 
blanks and specifications may be had 
and plans may be seen at the office of 
the Village Clerk, Odell, Illinois, or at 
the office of the AETNA ENGINEERING 
BUREAU, 17 North La Salle Street, Chi- 
cago. 

THEODORE TRECKER, Clerk, 
Village of Odell, Til. 


Ss 


U. S. ENGINEER OFFICE, 540 Federal 
Building, Buffalo, N. Y., May 29, 1912— 
To whom _it may concern: Whereas 
navigation is obstructed and endangered 
by wreck of the steel steamer “W. C. 
Richardson” sunk in Lake Erie about 
one and five eighths miles outside of 
breakwater, Buffalo Harbor, N. Y.: No- 
tice’ is hereby given that unless other- 
wise removed within thirty days the 
wreck will be removed by the United 
States under authority of law. Sealed 
proposais for its removal will be re- 
ceived at this office until 11 A.M. June 





he ee and — ee opened. In- 
ormation on application. J. G WAR- 
REN, Coionel, Engrs. 

PROPOSALS FOR LEVEE WORK. 
Sen River Commission, Third Dis- 
trict. S. Engineer Office, Vicksburg, 
Miss., June 10, 1912—Sealed proposals 


for constructing about 1,600,000 cubic 
yards of earthwork in this district, will 
be received at this office until 11 o'clock, 


A.M., Standard Central Time, July 114, 
1912, and then publicly ageure Infor- 
mation on application. . A. WOOD- 


RUFF, Major, Engrs. 





FOR ADDITIONAL PROPOSAL ADVER- 
TISEMENTS SEE PAGE 59 








June 27, 1912 
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This advertisement has appeared in Engineering 


News but we repeat it because we want the message 
it bears to stick in your mind. 





Russell Sage Wore Hand-me-down 
Clothes—and Commanded Millions 


_ This is a preachment to those advertisers who 
measure the value of an inquiry by the paper 
it’s written on. 


And to those who waste-basket the best of 
them unfollowed. 


An inquiry of any nature from any man who 
pays the price and takes the time to read a good 
engineering paper is worth the real attention of 
any advertiser in that paper. 


Does he get it? Not always, on your life. 


If recent reports from our advertising sales- 
men be true, some advertisers are sitting in high 
judgment on the inquiries they receive, deciding 
that this postcard is unworthy or that letter is 
from too remote a point to bother with. 


Even the most promising-looking inquiries are 
getting only a perfunctory reply, a catalog—and 
oblivion. 

Inquiries do not represent the total results of 


advertising any more than “two” represents the 
sum of ten and ten, but— 


An inquiry is the crystallized result of the im- 
pression you’ve made on some man interested 
enough in your product to want to know more. 


He’s a “prospect,” if ever there was one, and 
indifference in your treatment is the sure way 
to send him to a competitor. 


Suppose he does write on a postcard—you 
wouldn’t refuse to sell him goods because you 
didn’t like his brand of union-suit, would you? 
As a matter of fact, prospective buyers are not 
over-careful as to how they inquire. They are 
under no obligation to you. 


Suppose his handwriting is not a model of 
chirography—remember that Horace Greeley’s 


hen tracks could be deciphered by only one com- 
positor, but when they got into print they made 
masses move. 


Suppose he is out of your beaten track of 
sales—your follow-up might make him a be- 
liever in your product. Maybe he'll be nearer 
home some day. You’re going to stay in busi- 
ness—win him for the future. 


Fact is, the real buyer of your product is not 
necessarily an habitué of the board room. He 
may be that square-jawed, gruff-voiced indi- 
vidual out yonder bossing a hoisting job. Don’t 
ignore him any more than you’d buy an auto- 
mobile solely for that quality of the upholstery. 
Regard every inquiry as a good one and then 
do this: 


Write a sales letter—an interesting, courteous, 
convincing sales letter. Don’t be afraid to make 
it long enough to adequately cover your subject. 
The inquirer is interested. 


Then write others until you have told your 
story, always basing the subject matter on the 
fact that you are giving the prospect more in- 
formation. 


If the matter ripens sufficiently put a salesman 
on the job and help him out by good letters from 
the office. 


There are many forms of follow-up, any one 
of which is good. If you want some hints and 
helps for a definite one for your purpose address 
the Make-It-Pay Department. No charge is made 
for suggestions. 


But don’t ignore this fact if you want to make 
your advertising pay :— 


All inquiries are not good, but none is so bad 
as to be disregarded. 


, Engineering News 
505 Pearl Street 


New York 
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Wants 


Rate: 20 cents per line per insertion. 
Five words count as a4 line. Add four 
words for keyed address. Minimum 
charge 40 cents. Remittance must ac- 
company order. 


Mechanical and Electrical Engineers 


MECHANICAL ENGINEER, technical 
graduate, wide experience structural 
steel, power-house design, water-tube 
boilers, economizers, stoker, furnace and 
stack construction, expert estimator, 
wishes responsible position. Box 1022, 
Eng. News. 

MECHANICAL (ENGINEER, college 
graduate, speaks French and some Eng- 
lish, four years’ drafting and two years’ 
shop experience, desires position with 
reliable concern; will go anywhere; mod- 
erate salarv. Box 1034, Eng. News. 

MECHANICAL ENGINEER, age 26; 
broad experience in office and field in 
charge of mechanical, electrical power 
and construction work with large indus- 
trial concerns; expert designer. Box 
1035, Eng. News, 1144 Monadnock Block, 
Chicago. 


Civil Engineers 


GRADUATE Civil Engineer, with fol- 
lowing experience, open for engagement: 
Railway, maintenance and construction, 
track elevation, water supply pumping, 
long pipe lines, sewerage; understands 
thoroughly the design of railway ter- 
minals, hydroelectric and steam electric 
power plants, electric traction, irriga- 
tion work, reports, reconnoissance, etc.; 
was Assistant Professor of Civil Engi- 
neering; held important position with 
two large railroad systems. Box 9, Eng. 
News. 


GRADUATE CIVIL ENGINEER, com- 
petent estimator, desires responsible po- 
sition where executive ability and thor- 
ough knowledge and experience in all 
branches of structural design and build- 
ing construction in office and field are 
requisite. Box 475, Eng. News. 


HYDRAULIC ENGINEER, Swiss; 12 
years’ experience office and field here and 
abroad. Box 928, Eng. News. 


CIVIL ENGINEER, technical training; 
nine years’ experience, plans, specitica- 
tions and superintendence; general con- 
struction and engineering work; position 
with general contractor preferred. Box 
963, Eng. News. 


GRADUATE CIVIL ENGINEER, 35; 
Mem. Am. Soc. C. E.; 12 years responsible 
charge of steam and high-speed eie tric 
railroad location and construction, main 
jine and suburban; heavy grading, foun- 
dations and masonry; concrete, plain and 
reinforced; bridges, sewers, paving, 
buildings, etc.; open for engagement 
soon. Box 962, Eng. News. 


YOUNG ENGINEER, 27, technical edu- 
cation, six years’ experience in railway 
location, construction and maintenance 
of way, at present in charge of double 
section railway construction, Canada, de- 
sires foreign experience either Southern 
or Asiatic; best references. Box 936, 
Eng. News. 


MANAGING, INVESTIGATING or con- 
struction engineer, 35; civil engineer 
graduate; wide experience railroad, mu- 
nicipal, industrial plant, reinforced-con- 
crete and building construction; also effi- 
ciency methods, costs, contract and spec- 
ification writing, appraisals, etc.; refer- 
ences. Box. 935, Eng. News. 


GRADUATE CIVIL ENGINEER, now 
employed; six years’ experience as 
draftsman, resident engineer and super- 
intendent on surveys, dam, factory and 
house construction. Box 988, Eng. News. 


EXPERIENCED ENGINEER—Position 
wanted by graduate engineer with eight 
years’ high grade experience on various 
classes of work: prefer permanent posi- 
tion with future prospects: salary, fifteen 
pamered a year to start. Box 1011, Eng. 

yews. 


GRADUATE CIVIL ENGINEER, with 13 
years’ varied experience. specialty rail- 
road and highway location, construction, 
maintenance, valuation and reports: last 
five years in Mexico, at present in New 
York, would like to join staff of a con- 
struction company or work for corpora- 
tion. Box 1004, Eng. News. 


GRADUATE ENGINEER, Assoc. M. 
Am. Soc. C. E., 43; 12 years’ experience 
lecation, construction and heavy founda- 
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tion work for railways; also general sur- 
veys; responsible position only. Box 
1041, Eng. News. 


CIVIL ENGINEER GRADUATE, fair 
draftsman, desires position; moderate 
salary; location immaterial. Box 1039, 
Eng. News. 


CIVIL ENGINEER (26) desires to 
change position; four years’ experience 
surveying, concrete construction, railroad 
location and construction, masonry 
work; can furnish best of reference. 
Box1033, Eng. News. 


GRADUATE ENGINEER, 12 years rail- 
road location, construction and mainte- 
nance, three structural steel; thorough 
field or office man; now located in New 
York. Box 1044, Eng. News. 


GRADUATE ENGINEER, 29, Assoc. M. 
Am. Soc. C. E.; experienced field and 
office, sewers, sewage disposal, roads, 
pavements, municipal, mill buildings, con- 
crete, surveys, contracting; complete field 
outfit; present location, New York State; 
personal interview. Box 1042, Eng. News. 


ENGINEER, technical, 13 years sur- 
veys, railroad maintenance, construction 
of bridges and buildings; excellent de- 
signer railway structures. Box 1030, 
Eng. News. 


CIVIL ENGINEER open for engage- 
ment; experienced in  superintending 
concrete construction; six years’ experi- 
ence on heavy construction as inspector, 
instrumentman, superintendent; age, 26, 
married. C. E. Anderson, 24 Dean Place, 
Poughkeepsie, N. Y. 


Bridge and Structural 


STRUCTURAL ENGINEER, 29, six 
years’ experience in industrial and power- 
plant design, desires change of location; 
at present employed by large New York 
corporation designing new smelter; cor- 
respondence solicited with parties desir- 
ing experienced man. Box 979, Eng. 
News. 

STRUCTURAL ENGINEER desires po- 
sition with some first class contractor, 
architect or engineer, New York City 
preferred. Box 1010, Eng. News. 


ENGINEER (Cornell), 13 years pesipes 
and ngilernge: first-class designer. ox 
1029, Eng. News. 


Surveyors 


TECHNICAL GRADUATE, 2% years 
railroad and municipal work; instru- 
mentman or rodman. Box 937, Eng. News. 

SURVEYOR—Nine years’ experience in 
field and office; have instruments. Box 
983, Eng. News. 


RODMAN AND CHAINMAN; practical 
and theoretical; knowledge in surveying; 
salary immaterial. Box 1038, Eng. News. 


RODMAN, chainman and map drafts- 
man, experienced, technical education; 
salary no object. Box 1053, Eng. News. 


Draftsmen 


DRAFTSMAN, three years with archi- 
tects, three years steel detailing on 
buildings, desires change. Box 1025, 
Eng. News. 


DRAFTSMAN, tracer, technically 
trained,- high school education, desires 
civil engineering position.* Box 1026, 
Eng. News. 

DRAFTSMAN, tracer, technical train- 
ing, desires position, civil engineering 
line. Box 1027, Eng. News. 


AS CHIEF DRAFTSMAN or structural 
designer: experience: railroad struc- 
tures, office and industrial building de- 
sign, steel and reinforced concrete; have 
had charge of field and office work; 
technical graduate: salary, $175 er 
month; executive position preferred. Box 
1056, Eng. News. 


Superintendents etc. 


CONTRACTOR’S ENGINEER, Assoc. 
M. Am. Soc. C. E., technical graduate; 
wide experience structural steel, rein- 
forced concrete, foundations, all branches 
building construction and _ estimates; 
good executive; minimum salary $4000, 
or reasonable guaranteed drawing ac- 
count, plus share of results; New York 
or Chicago interview. Address, giving 
full particulars, Box 638, Eng. News. 

ENGINEERING SALESMAN, eight 
years’ experience on general construc- 
tion, a and promotion: college 
rraduate; open for position with con- 
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tractor, paving company or concern man 
ufactur ng otrecsetss material; best ret 
erences. ox 977, Eng. News. 


STRUCTURAL ENGINEER desires pv 
sition, designer with responsible firm 
buildings and bridges. Box 1009, Ene 


News. 


ROAD EXPERT—Pouosition wanted «4 
engineer in charge or superintendent © 
construction for any and all kinds «©: 
read work, boulevard, landscape wor! 
bituminous or concrete work: colle: 
graduate; eight years’ experience; ) 
references. Box 1013, Eng. News. 


CONTRACTOR'S ENGINEER and esi 
mator open for engagement after Augu: 
1; experienced as designing engineer an 
superintendent of construction; techni: 
graduate. Box 1003, Eng. News. 


STRUCTURAL DESIGNER desires pv 
sition with architect, engineer or con 
tractor, mill, office and loft buildings 
references; interview. Box 1008, En: 
News. 


LANDSCAPE ENGINEER—Engine: 
college graduate, eight years’ experi 
ence, wants position with private estat 
or development company; best refe: 
ences. For details address Box 101 
Eng. News. 


THEW SHOVEL RUNNER would lik 
position immediately. Address A. Braz 
& Sons, Middletown, Conn, 


SSTIMATOR and engineer, 14 yea: 
experience designing, estimating and d: 
tailing for structural and ornament: 
iron works, open for engagement. Bo, 
1045, Eng. News. 


ESTIMATOR IN CHIEF with firm wo! 
builders; structural engineer and bus 
ness getter; age 40; open for positio: 
Box 1048, Eng. News. 


WANTED—Position as instructor 
engineering college or with water pow 
er development company; two years 
topographic branch, U. S. Geologic: 
Survey; five years, U. S. Engineering DD: 
partment; B. S. in Civil Engineering 
Junior, Am. Soc. C. E.; Junior Engine: 
U. 8. Engineering Department. Box 105. 
Eng. News. 


SUPERINTENDENT desires position 
employed, but desires to connect wit 
firm doing heavy construction; age 31 
experienced as carpenter, millwright, es 
timator and superintendent; well post: | 
on reinforced concrete building desig: 
can, bring two first-class foremen or as 
sistants; will go anywhere in Unite: 
States, Canada or West Indies; a posi 
tion of strenuous responsibility desired 
In reply, give location, size of job ani 
salary. Box 1051, Eng. News. 


POSITION WANTED as foreman: ex 
perienced in bituminous construction 01: 
state roads and municipal work. Box 
1054, Eng. News. 


SALES ENGINEER wishes to make a 
change; broad experience with both 
pares and air compressors; have had 
oth road and office experience. Box 
1043, Eng. News. 


YOUNG MAN, graduate, over two 
years’ experience structural and charz: 
of highway construction; employed at 
present; desire change; location immate 
rial. Box 1019, Eng. News. 


SUPERINTENDENT for building co: 
struction and who has had a number ovo! 
years’ experience in reinforced-concret: 
form work; open for position. Box 1020 
Eng. News. 


Situations Open 


EXPERIENCED DRAFTSMEN wanted 
on structural-steel work for buildings 
Apply by mail, giving age, nationality, 
education, experience and salary e¢x- 
ected. Post & McCord, 44 East 23d St., 
ew York City. 


WANTED—Engineering salesman of 
experience and ability with salary based 
on results produced; answer giving ex- 
perience, etc. Box 942, Eng. News. 


WANTED—Competent engineer to take 
active interest in established incorpor- 
ated company selling castings, steel plate 
and other engineering construction: an- 
swer giving experience, salary expected 
and amount of money able to invest. 
Box 943, Eng. News. 


WANTED AT ONCE—Draftsman in 
freight-car shop in New England St*tes: 
man with experience in shops as well as 
drafting room preferred; state experi- 
ence, age and salary expected. Box 944, 
Eng. News. 
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SALES ENGINEER; familiar with re- 
inforced concrete and structural steel de- 
sign for office work in Ohio; excellent 
opportunity for young man with few 
years’ experience in this line. sox 947, 
Eng. News.- 


SUPERINTENDENT for charge of gen- 
eral building work, New York City; one 
with reintorced-concrete experience; an- 
swers please state age, references and 
compensation desired. Box 907, Eng. 
News. 


WANTED, at once, by shop in Central 
West, one or two good structural drafts- 
men, capable of detailing and checking 
structural and bridge work; give experi- 
ence, age, salary required and earliest 
date can report for duty. Pox 952, Eng. 
News. 


PRACTICAL sheet metal draftsman 
wanted to inspect and design = con- 
tractor’s apparatus, must positively be 
experienced in best sheet metal practice. 
Box 997, Eng. News. 


MECHANICAL draftsman wanted, one 
familiar with design of contractor's ma- 
chinery, hoists, concrete mixers, steel 
tcwers, or similar devices; good salary 
to the right man. Box 996, Eng. News. 


WANTED—Experienced time and cost 
keeper on building construction; write 
stating age, experience, and for what 
employer; wages $18. Box 1037, Eng. 
News. 


WANTED—Structural foreman for 
small structural shop, Detroit; good 
chance for active, ambitious subforeman 
seeking more responsibility; replies must 
state age, experience, references and 
wages wanted. Box 1036, Eng. News. 


WANTED—Foreman to take charge of 
concrete finishing work on concrete 
buildings and concrete floors; steady job 
to the right man; state experience, ref- 
erences and salary expected. Apply 
Fred T. Ley & Co., Springfield, Mass. 





WANTED—Experienced detailers on 
iron stairs, elevator fronts and marquise. 
Apply by letter stating experience, age, 
nationality, salary required and when 
available, to the Chesapeake Iron Works, 
Baltimore, Md. 


WANTED—Instructors in mechanical 
enrineering and in mechanical drawing 
at an Eastern institution; applicants 
must be vraduates of technical schools, 
preferably with one or two years’ prac- 
tical experience; give full details of edu- 
eation, experience and salary expected. 
Box 1024, Eng. News. 


WANTED—At once, high-class, skilled, 
neat draftsmen; one experienced on plans 
for water-works, pipe work and mechan- 
jeal filtration; quick two months’ en- 
gagement near New York, to work on 
designs and working drawings; also one 
less experienced to assist above man; 
state experience, references. and salary 
expected. Box 1049, Eng. News. 


CIVIL ENGINEER wants man to assist 
in designing steel work for buildings; 
state experience, salary. Box 1052, Eng. 


y 


News. 


WANTED—Several structural drafts- 
men and checkers. Apply New England 
Structural Co., Everett, Mass. 


Miscellaneous Wants 


UNUSUAL OPPORTUNITY with option 
of investment for mechanical engineer, 
comoining engineering knowledge with 
some executive and selling ability: com- 
pany located in Buffalo, Y., manufac- 
turing and selling contractors’ machin- 
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ery and equipment, also specialties for 
steam, water, gas, oll and air. Box 1032, 
Eng. News. 


MACHINE SHOP AND SHIP YARDS, 
ATTENTION—Practical engineer, 36, 
American, 15 years’ experience, who has 
specialized on dredging machinery, also 
general designer including engines, boil- 
ers, elevators, conveyors, marine engines, 
hulls, auxiliaries, ete., conversant with 
best modern methods, good executive and 
systemizer, would like to hear from a 
successful and progressive concern who 
would take up the building of dredging 
machinery and complete dredges; pros- 
pect for immediate work. Address at 
once if interested, Box 1023, Eng. News. 





GBNERAL CONTRACTOR of railroads 
and public utility works, with very wide 
financial experience and ability, prepared 
to aid materially in the financing and 
construction of some strong enterprise 
now offers his services and is open for 
a reliable proposition; please submit 
complete data and requirements with 
first letter to receive attention. Box 
1028, Eng. News. 


An experienced and high-classed young 
sales engineer located in New York and 
now handling big business desires a con- 
nection with a few high-classed contrac- 
tors’ and railway equipment and supply 
houses; either a straight commission or 
branch office basis agreeable; only lines 
of highest type will be considered; if 
you have sucha proposition please advise 
fully: would like a connection with a 
reputable steel foundry. Box 1031, Eng. 
News. 


AN ENGINEER, with long experience 
in selling mining and general machinery, 
four years in Mexico, excellent knowl- 
edge of Spanish, desires position as sales 
representative of large machinery com- 
pany either in Mexico or other Spanish- 
speaking country; best referencts. Box 
1047, Eng. News. 


EXPERIENCED MAN would like to go 
in partnership with any contractor on 
grading or railroad work. Box 1055, Eng. 
News. 


TO ENGINEERS AND MANUFACTUR- 
ERS—Temporary or permanent offices 
completely furnished can be rented in 
the most desirable building in New York, 
at prices ranging from Fis to $40 per 
month; all facilities, private phone, sten- 
ographer, typewriters, all engineering 
journals, directories, ete. Address Manu- 
facturers’ Library, Hudson Terminal 
Building, 50 Church St. 


BACK COPIES WANTED—We are 
greatly in need of the following issues 
of Engineerins News: Jan. 11, 1912, and 
May 2, 1912. For either of these copies re- 
turned to our New York office, 505 Pearl 
St., by a subscriber, we will extend his 
subscription one month. Write your 
name on the wrapper containing copies. 


WANTED — Machinery manufacturer 
with good equipment and foundry, or 
near good foundry, who is able to manu- 
facture and finance a line of centrifugal 
and turbine pumps: this is a growing 
and sree business with an estab- 
lishe trade and foreign connections. 
Box 992, Eng. News. 


TEN TON standard macadam roller 
wanted; write best cash price and de- 
scription to Box $86, Eng. News. 


CONTRACTOR with singular ability 
in securing and executing profitable pub- 
lic and private construction work, de- 
sires to meet graduate engineer or pro- 
moter who can furnish or interest capi- 
tal in the formation of a construction 
company to secure large profitable sewer 
contracts in the vicinity of -New York. 
Bex 1014, Eng. News. 


Agencies and Bureaus 


WANTED—Draftsmen, engineers, tech- 
nical salesmen. Write. Cleveland Engin- 
eering Agency, Cleveiand, Ohio. 


CIV. MECHANICAL ELECTRICAL, 
MINING engineers and draftsmen fur- 
nished to railroads, irrigation, mining 
and power companies promptly without 
charge; securing technical men for west- 
ern employers nine years. Business Men's 
Clearing House, Chamber of Commerce 
Bldg., Denver. 


INSTRUCTORS, professors and assist- 
ant professors wanted for engineering 
positions; every spring and summer we 
are flooded with inquiries from the va- 
rious technical colleges of America for 
men experienced as instructors in me- 
chanical, civil, structural, mining, chem- 
jeal, electrical and hydraulic engineer- 
ing; we handle engineering exclusively; 
investigate our methods, The Engineer- 
ing Agency, luc. (Est. 1893), Chicago. 


AMERICAN SERVICE CoO.,, Pittsburgh, 
Penn Require applications for open- 
ings; submarine blasting superintend- 
ent, channels, $2000-$2400; Leyner drill 
runners, $175; lighthouse designers-con- 
structors, $4800; hydrographic surveyors 
of ports-channels, $1800; supervising en- 
gineer, breakwater construction, $5000 
supervising engineer, terminal railway 
structures, viaducts and piers, salary 
negotiable; supervising architect, ter- 
minal buildings, Governmental railway 
commission, 8S. A., $4000; incidental op- 
enings for qualifying assistants on har- 
bor, terminal, improvements, Pacific 
Coast; Spanish speaking men solicited: 
thirty-five structural detailers, nine 
checkers, Middle West, $100 upwards: 
tracers, $80 upwards; three grain elevator 
draftsmen, 140; 12 concrete’ bridge 
draftsmen, western; others coming. In 
quiries invited. 


ARCHITECTURAL ENGINEER fo 
American general building contractor 
operating in Mexico; salary, $150 per 
month, transportation to the work; posi- 
tion permanent; several railroad map 
and track draftsmen, salary $75 to $90: 
six railroad bridge draftsmen, $100-$110; 
one technically educated man with ex- 
perience inspecting bridges from the 
maintenance standpoint, $125; design- 
ing engineer, experienced = on grain 
elevators, position in Canada, salary 
$175: reinforced concrete building con- 
tractors’ estimator, Ohio, $150. The En- 
gineering Agency, Ine. Twenty years 
handling technical positions, Monadnock 
Building, Chicago. 


EXPERIENCED RAILROAD foreman 
wishes position; can also furnish any 
amount of men; will furnish the best of 
reference. Box 1040, Eng. News. 


WANTED—Instructors and teachers: 
engineering graduates; lowest commir- 
sion charges. “eveland Engineering 
agency, Rose Building, Cleveland. 


For Sale 


FOR SALE—A general civil and min- 
ing engineering practice established 
twenty years; located in a rapidly devel- 
oping section of West Virginia; consid- 
eration $4000, will sell as whole or half 
interest. Box 885, Eng. News. 


VALUABLE PATENT for trench ex- 
cavating machine for sewers, water- 
works, irrigation, drainage, etc.; splen- 
did opportunity for manufacturer or in- 
vestor. Frederick, 1850 Lincoln Ave., 
Chicago. 


FOR SALE—Stackpole transit in good 
order; $80. Box 1046, Eng. News. 


ENGINEER'S TRANSIT for sale. Call 
or write 1630 Real Estate Trust Bldg., 
Philadelphia, Penn. 





TREASURY DEPARTMENT, Office of 
the Supervisin Architect, Washington, 
D. -.. June 15, 1912—Sealed proposals 
will be received at this office until 3 
o'clock p. m. on the 24th day of July, 
1912, and then opened, for furnishing 
and installing lishting fixtures in the 
new United States post office at New 
York, N. Y., in aceordance with draw- 
ings and specificstion, covies of which 
may be obtained at this office at the dis- 
cretion of the Supervising Architect. 
JAMES KNOX TAYLOR, Supervising 
Architect. 
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U. S. ENGINEER OFFICE, 540 Pederal 
Building, Buffalo, N. Y., June 1, 1912— 





Sealed proposals for the construction of 
concrete superstructure. outer break- 
water, Oswero Horbo-r, N Y., will be re- 
ceived at this office until 11 A.M. July 1, 
1912, and then publicly opened. Informa- 
tion on application. J. G. WARREN. 
Colonel, Engrs. 





Copy for Proposal Advertisements can 
be accepted until 10 a.m. Wednesday for 
insertion in the issue of the following 
Thursday. 


OPY for Want Adver- 

4 tisements can be ac- 
cepted until 10 A. M. 
Wednesday for insertion 
in the issue of the follow- 
ing Thursday. 
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FOR SALE 


One l-yd. Lidgerwood Drag Line Excavator, good as new. 
Twenty 14-yd. Open Bottom Steubner Dump Buckets. 
Six Hoisting Engines of various sizes. 

O. R. WHITNEY 
39-41 Cortlandt St. *Phone Cortlandt 60% New York 





FOR SALE PJ PE, Second-Hand 


All sizes, 4 to 24 inches. 


Furnished with new threads and couplings, suitable for all practical 
purposes; large stock constantly on hand, together with a general 
assortment of used contractors’ machinery. 


Marine Metal & Supply Co., '’xenonc* 


PIPE, Second-Hand, All Sizes 


NEW THREADS AND COUPLINGS 
Will sell CHEAP 


Pipe & Contractors Supply Co. 


3 Dover Street New York 


Second Hand Transits and Levels For Sale 


Young & Son Transit (Plain) 4 ° . ° ‘ ‘ $100.00 
Wissler Transit (Level) » ‘ ul . * 70.00 
Beckman Transit (Recon nois ne ‘ ‘ , 4 = 70.00 
Young & Son Level (18" Telescope) ° ° . 60.00 
Queen Level (16" Telescope) “ i 60.00 
Keuffel & E Level (15 Teleaco pe) 5 : = ie 60.00 
Keuffel & Esser Level (18” Telescope) . . ° : 70.00 


SEND FOR COMPLETE LIST 
THE ENGINEERING AGENCY, Inc,, Monadnock Block, Chicago 


RELAYING RAILS 


300 tons 56-lb. Rails with Angles. 
300 tons 60-lb. Rails with Angles. 
200 tons 74-lb. Rails with Angles. 


Other weights. Send me your inquiries. 


E. C. Sherwood, 50 Church Street, New York 





STEAM SHOVELS AND LOCOMOTIVES 


Type “O” THE Ww, high shop number, new style boom, practically new. 

vi CAN Giant “D” he savy duty, boom type, 3 sets engines, little used, 
1? yard dipper 

BALDWIN, 2— Ox14”, 36 ga., A-1 condition. 

PORTER, 1—9xl4”, 36ga., “ o 


BARGAINS FOR CASH. 
DALLETT & CO., 611-12 Harrison Bldg., Philadelphia 















Consolidation, Mogul, Ten- 
Wheel and Switch ‘t 
LOCOMOTIVES iits.cct orihazi 


Largest Stock of Locomotives he ‘Uehiod States 





Southern len and Equipment Co. 


ATLANTA, GEORGIA 
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Second Hand Equipment 


Rates on Application 












For Sale: 2 New Cableways 


300’ Span. Cables can be furnished for different span 
if required. Send for Specifications if interested. 


John T. Horton °° Hoisting Machinery 
90 West Street. New York City 


LOCOMOTIVES 


Four-wheel ty thoroughly overhauled; modern; 
high working pressure 


40 ton 17’ x 24”. with tender. 2%5 ton 12” x 18”, saddle tank. 
20 ton 11” x 16”, saddle tank. 


SHALL WE SEND DETAILS? 
E. H. WILSON & COMPANY, Arcade Building, Philadelphia 
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FOR SALE OR RENT 


Marion Model 60' Steam Shovel 
Five 9 x 14-36” Gauge Locomotives 
Four 10 x 16-36” Gauge Locomotives 


Jas. S, Braden, 26 Cortlandt St., N. Y, 





FOR SALE 
2 No. 5, Style D, Gates Rock Crushers 


Are in first-class condition. 


THE IOLA PORTLAND CEMENT COMPART, 
IOLA, KANS. 


RAILS, LOCOMOTIVES 


R. R. and Contractors’ Equipment, Machinery Piling, Bridges, Tanks, Etc. 






Selling 
Get our June 64 Page Bulletin, Best Published. 






RELAYING RAILS 


500 tons 40 Ib. rails with angle bars. 
500 tons 80 Ib. rails, 45 ft. lengths, 
1000 tons 90 Ib. rails. 

Immediate shipment. 


Hyde Brothers & Company, Pittsburgh, Pa. 








2—Lidgerwood Cableways,, i to 1°C%fodt Bpan. 4 & 
1—Air Compressor, 225 rsoll-Rand belt driven. 
2—Orange Peel Buckets, oe 1; and.1}, yard cpppcity. 
7 ese, ia Car, 36” gauge, manufactufed by estern Wheeled 
craper 
1. Sasmemienl Boiler, 100 H. P. 
6—Stuebner buckets, ‘60 Cu. Ft., controllable bottom dump. 
1—Concrete mixer, + yard. 
Write for prices and description. 


ACME ENGINEERING & CONTRACTING CO, 
RKIMER, N. ¥, 
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ANNOUNCEMENT 


The Board of Public Works of the City of Los Angeles, 
realizing that active construction on the Los Angeles Aque- 
duct is nearing completion, has authorized the organization 
of a Sales Department for the purpose of disposing of all excess 
material and equipment. While large quantities will not be 
available until the work is over, varying amounts will be re- 
leased from time to time and either sold at nearest railroad 
siding or at Receiving Yard, Corner Slauson and Compton 
avenues. 


Material to be sold includes steam and electric power 
shovels, mules, horses, wagons of all kinds and sizes, 
electrical equipment, drills, drill steel and sharpeners, 
compressors, air receivers, pumps, boilers, locomotives, 
both steam and electric, rail of all sizes, riveted pipe, 
casing, black pipe, forges, blowers, gas engines, hoists, 
tunnel and dirt cars, concrete mixers and buggies, 
lathes, drill presses, steam hammers, machine shop 
equipment, etc., besides quantities of small tools of 
every size and description. 


Correspondence or personal visits invited regarding any 
or all items in quantity or otherwise. If articles wanted are 
not yet available, record will be kept and notification made as 
soon as same are released. 


All communications should be addressed to E. W. 
Bannister, Sales Engineer, 1108 Central Building. 





For Sale 


PIPE AND CASING 
AT BARGAIN PRICES 


4,000 ft. she Line Pipe— 1.67 Ibs. per ft. 
,600 “*— —e lhl lCU 

12,000 ‘ ‘oh - “— 3.61 “ 

5,900 “—3" “ “ — 7.50 “ 

2,000 “oe —4"’ “ “ —10.00 “ 

12,000 * oa " ” Casing —13.00 “ 

1,150 * “7 

3,700 *‘ = Line Pipe—24.00 “ 


We desire to move our stock of pipe immediately and will quote very 
low prices for quick sales. 
Write or wire us. 


G. MATHES IRON & METAL COMPANY 
Generali Offices, 3100-30 North Broadway St. Louis, Mo, 


FOR SALE 


Two Standard Gauge Locomotives. 
17—12 yard Oliver Dump Cars. 
2 Ingersoll-Rand Class A Air Compressors, 18 x 20} x 24. 
2 Florey Hoisting Engines (7 x 10) complete with reversing 
boom swinging gear and Drums. 


G.R. McAbee Powder and Oil Co., Pittsburg, Pa. 













Electric Hoists 
Purchased advantageously—will be sold low. 


1—35 H. P. “Mead-Morrison” double drums and swinging gear 
1—35 H. P. “American” double drums 

2—30 H. P. “Lambert” double drums 

1—18 H. P. “Lambert” double drums 

1—15 H. P. “Mundy” double drums and: swinging gear 


LF Seyfert’s Sons, Inc. 437 N. Third Street, Philadelphia 
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FOR SALE 


Five Bridges, as follows: 


Fayette Street Bridge: One 79.2’ span through 
Pratt truss bridge; 3 trusses spaced 16’ ¢ to c; 
depth of trusses 12’., 6 panels 13.2 
roadways each 13’ wide; 
wide; two 15” wrought iron I floorbeams suspended 
















at each panel point. 


Gay Street Bridge: 


Pratt truss bridge; 10 panels 
three trusses 10’ deep at centre and 7’ 6” deep at 
ends, spaced 20 ft., ¢ to c; 
beams extend 10’ 7” beyond outer trusses to sup- 
port footways; two roadways 15.4’ wide; two foot- 


=f ” ° 
ways 7° 6” wide each. 


Lexington Street Bridge: One 72’ 6” span 
deck plate girder bridge; 14 girders, 78’ long, spaced 
5’4-13/16"’ ¢ to c., curved top flange, 


center and 4'6”’ at ends; 


braces at stiffener angles; 


two footways 14’ wide. 


These bridges are now in use and will be carefully 
removed and delivered F.O.B. cars Baltimore. 
They are’ in excellent condition. 


each long; two 
two footways 7.4’ each 





One 75’ span, through 


/ 
7’ 6” long (each); 


18” built floor-beams; 





6’ deep at 
girders connected by X 
one roadway 42’ wide, 





Detailed des- 


cription and photograph furnished on application. 


H. K. McCay, City Engr. Baltimore, Md. 


CONTRACTORS EQUIPMENT 
FOR SALE OR RENT 


1—26 Ton, 1% Yd. Vulean traction 
steam shovel, 

1—No. 1, | Yd. Thew traction Steam 
Shovel. 

18—S. =. 12 Yd. Western center dump 


75—S. C . Yd. one way Allison Dump 
Car 
1—12” “Morris Centrifugal belt driven 


. Industrial 10 Ton 
Locomotive Crane 
1—4-wheel, S. G, Industrial 10 Ton 
Locomotive Crane. 
1—4-wheel 8. G. 5 Ton Yale & Towne 
Locomotive Crane. 
1—4-wheel 8.G. 2 ton, Brown Locomo- 
tive Crane, rigid. boom. 
1—10 Ton, 3-wheel New York steam 
road roller. 
1—3 Ton tandem Universal puddle 
roller 
1—2) Ton Iroquois Asphalt roller. 
2—1 fa Baldwin, 4 driver, 36” 
8. T. locomotives. 
6—10' x16" Porter, 4 driver, 36” 
gauge, S. T. locomotives. 


HENRY A. HITNER’S SONS CO., 


For Sale Or Rent 


!—134x22” Baldwin 6 driver, 8.G.S.T. 
locomotive. 

~Lidesrvood hoisting engines, 14’’x 

18” D.C. 3 drums. 

40-—hoisting engines, Mundy, Lidger- 
yeas and Lambert, 10 to 100 

2—Lambert, 40 and 4-60 H.P. Elec- 
trie Hoists, 1D. D. and swinger, 
D.C. 220 volts. 

2—Lambert ¢ ‘ableways, complete, 250’ 
and 300 

5—Steel guy ‘derricks, 709 mast, 65’ 
boom 

75—Guy and stiff leg derricks (wood), 
all sizes. 

—2 Yd. Hayward orange peel buckets. 
i—3 Yd. Hayward clam shell bucket. 
i—1{ Yd. Hayward clam shell bucket. 

25—} Yd., and 1} Yd. tipple buckets. 


Steam driven Air Compressors, straight 
line and duplex, from 100 to 2000 cubic 
feet of air. 


Pumps, boilers, engines, drills, crushers, 
mixers, etc. 


Philadelphia, Pa. 









1500 ft. 24” gauge 16 Ib. portable track. 
1200 ft. 24” gauge 12 Ib. portable track, also switches and curves for 


above track. 
13 1 yd. 2 way dump cars. 
s ° i. Rotary Dump Cars. 


o.2 Ransome Mixer without power. 


i No. 1 Ransome Mixer with gasoline engine. 
1 Ransome Mixer with engine and boiler and power loader. 
2 4 yd. Foote Batch Mixers with steam power on trucks with side 


loader. 


1 } yd. Foote Batch Mixer with engine and boiler, side *temder and 


builders’ hoist. 


1 1 yd. Chieago Cube Mixer with ogee and ae rhopper. 


2 Guy Dérricks, 12x12x55 ft. mast; 


Booms with bull 


wheels. i 
2 No. 8 Pulsometer Steam Pumps. © ‘ 
28” a Pumps with engines direct connected. 
1 80 HP. $return tubular portable boiler, stack and fittings. 


55 Washington St. 


* Complete ih of cofftractors’ ma@Hinery in stock. 


FOOTE-EHRBAR- WILCOX GO. 


New Yor 
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McGraw-Hill Books May Be Seen At 


Boston—Old Corner Book Store. 
Chicago—A. C. McClurg & Co. 
Denver— Kendrick-Bellamy Co, 
Philadelphia—Philadelphia Rook Co. 
San Francisco—Mining & Scientific 
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eat) SEW AGE DISPOSAL 






Standard Books 


Sewage, Waterpower, Wa- 
terworks, Roads and 
Pavements. 


Sewage Sludge 

By Kenneth M. Allen, 272 pp., illus., $2.50 
(10/6). 

The treatment of the Imhoff or Emscher tank 
is a timely feature of this new book. It 
covers the investigations and developments 
in Germany and England and the accom- 
plishments in America to date. 


Sewerage Systems 
By Hugh 5S. Watson, 330 a 6x9, illus., $4.00 
An English treatise on Estee construction 
and maintenance, with examples of existing 
works. 


Clarification of Sewage 
By Rudolph Schmeitzner. Translated by 
A. E. Kimberly., 113 pp., 5x7}, illus., $1.50 
(6 6). 
One of the best treatments of screen and tank 
methods of sewage purification, with parti- 
cular reference to design and construction. 


Water Power Engineering 
By Daniel W. Mead, 803 pp., illus., $6.00 
(25s.). 
It covers fully the details of the entire engi- 
neering problem from the first investigations 
to the completed plant. 


Water Works for Small Cities & Towns 


By John Goodell, 281 pp., 6x9, illus., $2.00 
(8, 6). 

Excellent material on water, dams, reservoirs, 
pumps, etc., for small plants. 


Pumping Engines for Water Works 
By C. A. Hague, 416 pp., 6x9, illus., $5.00 
(21s). 
Presents principles and best examples of 
various types in a clear, attractive style. 


The Art of Roadmaking 


By Harwood Frost, 544 pp., illus., $3.00 
(12/6). 

A modern practical discussion of road cad 
street building. It considers all the mater- 
ials—earth, stone, brick, block asphalt, con- 
crete tells how to keep roads and streets 
clean, and gives a digest of state road laws. 


Width and Arrangements of Streets 
By Charles Mulford Robinson, 202 pp., 6x9, 
illus., $2.00 (8. 6). 

A clear, attractive discussion of street plat- 
ting. 


City Roads and Pavements 
By W. P. Judson, fourth edition, 197 pp., 
6x9, illus., $2.00 (86). 

An accurate, concise treatment of methods 
and costs. 


Road Preservation & Dust Prevention 
By W. P. Judson, 144 pp., 6x9, illus., $1.50 

(6 6.) 
Methods, costs and tests on preservation of 
surface and the prevention of dust on roads. 


Modern Methods of Street Cleaning 


By G. A. Soper, 200 pp., 6x9, illus., $3.00 
(12/6). 

The result of Dr. Soper’s personal experience 
in work of this kind under difficult cireum- 
stances and a record of studies made abroad. 


By GEO. W. FULLER. 
167 pp., 6x9, illustrated, $6.00 (25s) net, postpaid. 


Mr. Fuller’s big book has had an enthusiastic 
reception. Probably no branch of engineering has 
had so important a contribution to its literature. 
The book is characterized by remarkable fullness 
of treatment and a sane point of view. It is the 
result of 25 years of active association with the 
problems of sewage disposal. 


THE MAIN DIVISIONS: 


PART I—The composition of sewage and the behavior of bacterial and bio- 
chemical ee sses in the decomposition of sewage. 

PART Ii—American experiences in the disposal of sewage by dilution in inland 
streams, lakes, tidal estuaries and oceans. 

PART I1I—Preparatory arrangements for the treatment of sewage-screening, 
settling tanks, septic tanks, electrolytic treatment and strainers, particularly septi- 
cization in two story tank. The present status of each device is given. 

PART IV—Present practice in filtration, aeration, sterilization and ozonization 
See and residential plants. A final comparative summary of costs and 
efficiencies 


Floy—Valuation of Public Utility Properties 


BY HENRY FLOY 
402 pp., 6x9 with tables and diagrams, $5.00 (21s) net, postpaid. 


Mr. Floy’s new book has been in wide demand since its publica- 
tion in April because it is essentially useful to executives and engineers. 

It is based on a broad experience. It contains a digest of the lit- 
erature, decisions, reports, etc. 

It gives concrete facts and definite figures. It is not purely the- 
oretical but serves to indicate the lines along which appraisals are made. 


Ransome & Saurbrey—Reinforced Concrete Buildings 


BY ERNEST L. RANSOME AND ALEXIS SAURBREY 
235 pp., 6x9, 173 illus., $2.50 (10/6) net, postpaid. 

A book that is essentially new, practical and useful. It is not a 
rehash of standard and widely published material. 

A few of its most striking features are: 

(1) The review of patents. 

(2) The chapters on rational design. 

(3) The details of practical construction including fireproofing, re- 
‘pairs, accidents and specifications. (4) Prof. L. J. Johnson's data 
relating to reinforced concrete beams tested at Harvard University. 


de Laval—Centrifugal Pumping Machinery 


BY CARL GEORGE DE LAVAL, 
General Manager, Henry R. Worthington. 
164 pp., 6x9, 170 allus. $3.00 (12/6) net, postpaid. 

Mr. de Laval gives freely of the design data and practical results 
obtained by «Worthington. 

It is remarkably full and useful. 

Its design material reduces the subject to an exact basis. It 
gives both formulae and graphical analyses. 

Its chapters on installations, prime movers and efficiencies are full 
of material of exceptional value. 


Smoley’s—Tables of Logs and Squares 


Sixth Edition—Tenth Thousand. 
518 pp., 43x7, leather, $3.50 (15s) net, postpaid. 

Smoley’s Tables are the standard of the drafting room. In size, 
scope, arrangement and typography they are the best adapted—the 
most usable. The sixth edition has a large number of new features 
that greatly enhance its value. 








McGraw-Hill Bo ok Co. Return Pisa Guarantee. 


When cash accompanies an order for 


McGraw-Hi urchaser 
239 West 39th Street, New York may, ihn tre dae ot eg ct 


return any or all of his 


Press, and Cunningham, Curtis London, 6 Bouverie St., E.C. Unter den Linden 71, Berlin purchase for any reason whatsoever, 


& Welch. 


Seattle—Lowman & Hanford Co. 





Publishers of Books for the Engineering News. 


and his money will be refunded 
promptly and without question. 
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A First Class, Fully Equipped 
Gas and Gasoline Engine Works 
At Trustee’s Auction 


To be sold on July 25, at Trustee's Sale, the entire plant of the SheMeld Gas 
Power Company, between llth and 12th streets on Winchester Ave., Kansas 
City, Mo. Established market from Maine to California and Old Mexico. 
Plant now operating. Sale due to disagreement of officers. Five acres of land 
on Frisco R. R. with two switches, 3 main factory buildings of reinforced con- 
crete and stone.and other buildings; power plant with motor drive throughout 
all buildings; foundry and overhead 10-ton crane covering entire floor, Stone 
machine shop with R. R. switch entering; 10-ton traveling crane operating en- 
tire length. Reinforced concrete pattern storage vault and pattern shop, 
heating plant, water reservoir furnishing supply for all industrial needs; all pat- 
terns, jigs, templates, dies, shop drawings and designs for complete line of hori- 
zontal internal, combustion engines from 3 to 50 H. P., vertical multi-cylinder 
engines 50 to 400 H. P., suction gas producers 50 to 400 H. P. and all the miscel- 
laneous stock which constitutes the entire manufacturing plant now in operation. 
Also sell all accounts and bills receivable and all ciaims and rights of action. 
Sale at public auction T aursday, July 25, 1912, at 3 P. M. at the office of the com- 
pany, 12th Street and Winchester Ave., Kansas City, Mo. 

Further particrvlars may be obtained by addressing Commerce Trust Co., 
or Freeman Field, Treasvrer, Sheffield Gas Power Company, 12th Street and Win- 
chester Ave., hansas City, \o. 


Contractors Plant For Sale 


No Reasonable Offer Refused 
Must Be Removed In 30 Days 


10 locomotives, 60 dump cars 3 and 4 yard 
capacity. 800 ton of 40 Ibs. rails, 100 ton of 60 
Ibs. rails. Hoisting Engines, Vertical Boilers, 
Air Compressors, Concrete Mixers, Well Drill- 
ers, Miscellaneous lot of tools. 


Juniata Construction Co., Mt. Union, Pa, 


FOR SALE. 


7 Ingersoll-Rand Rock Drills 3}” piston, 1 new, the other 6 fitted up with 
new pistons and cylinders. Guaranteed. Am disposing of them for less 
than } cost of manufacturing them. Three daya trial allowed. 


GEORGE TIPPETT 


228 Twelfth Ave. Astoria, N. Y. 


FOR SALE 


3 ten inch Morris Centrifugal Pumps and 1 eight inch, complete with 
spiral riveted pipe. Also 1-60 horse power return Tubular Ames Boiler 
mounted on skids and 1-60 horse power locomotive type boiler. All in 
good condition. Address, 


{. A. HODGE & CO., SYRACUSE, N. Y. 


CHANGE OF ADDRESS 


Notice of change of address should 
reach us by THURSDAY to be effective 
the following week, otherwise papers 
will be mailed to the old address. 
Please bear this in mind. 


Always send the OLD as well as the 
NEW ADDRESS. 
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PLANT SALE 


The Croton Falls Construction Company 
of Brewster, N. Y. 


have for sale the following contractor's outfit 


Contractors needing any 


article of piant below enumerated would do well to look this offering 


over before purchasing elsewhere. 


The entire plant is almost new and 


as soon a; released each article was passed through the shop and 
thoroughly overhauled and put in first class working order, making it prac- 
tically as good as asimilar article coming from the manufacturer's hands. 


1 


7°x3 Air Receiver, 2” & 4” Con 
60H. P. Locomo. Boiler on skids 
—T0 HP. Lecome Beiler on skids 
WH. P. Vertical Boiler 
23H. P. Vertical Boiler 
260 H. P. Vertical Boilers, water tube 
2g-yd. Excelsior Buckets, Stuebner 
2-yd. Cvel-pean Bucket 
245 -vd. Cyelopean Buckets 
1-yd. Excelsior Bucket 
l-yd. Hains Buckets 
—Ingersoll-Sergeant Compressor, Class F 
lnogersoll-Sergeant Compressor, Class H, 
bx Bsx25y 
1—Vulean Straight Line Compressor, 20520x30 
3—Narrow Gauge Box Cars 
1—Observation Pay Car 
1—Closed Pay Car 
30 Fiat Cars, heavy 
15—4-yd. One Way Dump Cars 
2—1\4¢-yd. Two Way Dump Cars 
80—Pairs 33” Car Wheels with 4°¢x8 Journals 
and Boxes, complete 
2—20" Belt Conveyors, 1— 330 and 1—395 long, 
com plete 
ll—Stiff Leg Derricks, 40 Mast, 70 Boom, 
complete 
12—Murphy Drills, 3—5-8x8 
4—Drill Columns, 54, x7 
6—Drill Column Arms, with saddle, complete 
10—7x10 Lidgerwood Engine, D.C. D. D. with 
No. 4 Swing Gear, almost new 
1—300 H. P. Corliss Engine, 16x36 
4—Vulean 10x16 Locomotives, 38” gange 
2—Davenpeort 10x16 Locomotives, 36” gauge 
1—No. 33 Munieipal Mixer and Engine on 
Steel Skids, complete 
8—Hains Gravity Mixers 
1—American Band Saw 
1—Swing Saw, Wall Pattern, No. 335A 
$—4-yd. Wooden Skips 
1—5500-gallon Iron Tank 


me OS ee eS OD ee ee et 


1—6000-gallon Iron Tank 
Kotion Pneumatic Baby Stone Surfacer 
1—No. 10 MeCully Crusher, Screens and Ele- 
vator complete 
Lot of flat end round iron—all sizes 
12000 ft. Guy Line (1'4") 
2—Stone Wagons 


2--10-ton Trucks 


PUMPS 


Davidson 14”x8',, 6 suction. 5 discharge 

Centrifugal Pump. Belt Driven, 7” su 
6” dis 

Blake Duplex 444 x24 x4, 2 eux 


Cameron Light Service 6x8x12, 5” 


N » 3 suc. 344 
on No 7. 4" suc. 3 s 
on No. 3A, 2” suc. 2” dis 
on No 10 Sinking Pump Mxx1s, 6” 
5” dis 
Pulsometer No. 6, 4” suc 
Pulsometer No. 3, 2” suc 
Emerson No. 6, 10” suc 
Lidgerwood Cableways 14% ft, with 2 
engin 1244 x15 drums 60” diameter 42” 
long 
Planer 6x24" Lathe & Morse Tool Co 
Blacksmith Service Plate 
1000-gallon Wickes Open Water Heater, 
1000 HP. 1-8” and 1-10" 
Smoke Stack, 66” diam., 110 ft 
Smoke Stack, 60” diam., # ft 
Pair of 15-ft. Switches for 60-Ib, Rail 
~—Sets of 3-Rail Switches for 60-lb. Rail 
Tons of 80-lb. Rail 
Bridge Girders 104 -6", weight 83,500 
Bridge Girders 49 4)", weight about 3 tons 
each 
Numerous smaller equipment of every kind 
1-24 ft. Radial Drill 


AIR COMPRESSORS 


We own and have options on air compressors, various 


types and makes, steam and power driven. 


A few follow: 


Two Westinghouse Type F-4B Belt Driven 60 cu. ft. each, 


Westinghouse 9% and 91% 


belt driven capacity 30 to 
garage compressors, ete. 


x 10 Steam Driven 50 cu. ft.; 
7 straight line steam driven 
12006 ft.;: Miscellaneous lot of 
Write or 


capacity 50 to 900 ft.; five 


wire, 


GEO, 8S. GITHENS COMPANY, 


200 Congress Street ~ 


Boston, Mass. 


FOR SALE. 


One Standard No. 8 Browning Locomotive Crane, double 


truck, 38 foot boom, with 2 
used one-year. 


yard Williams Bucket. 


Been 


H. P. STREICHER CO., Memphis, Tenn., or 
; 765 E. Eldorado St., Decatur, Ills. 





FOR SALE 
ASPHALT PLANT 


Complete and at bargain price 


James S. Braden 


26 Cortlandt Street 





For Quick Sale 


New York City 


































ate 

















Rock Crushing Plant Complete— 


Farrell 10x20 Crusher, engine, boiler, scales, rails, hoisting apparatus, screen, 
cars, guaran condition. Located Central Mass. rite or wire, 


Geo. S. Githens Co., 200 Congress St., Boston, Mass. 
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Did You See The Austin Street Concrete Mixer At 
The Good Roads Convention At Albany? 


” =“ 








Special street- ienallliie capacity 1200 to 1500 square nan of 6-inch 
concrete in 10 hours’ run 


When One Figures On A Street Paving Contract 


the work is usually divided into three parts, namely 
Cost of Grading; Cost of Concreting; Cost of Paving. 


IF AN AUSTIN SPECIAL STREET CONCRETE MIXER is on the job you are assured of 
doing the concreting well within the estimate. In fact, many contractors are mixing concrete with an 
Austin Mixer at less than 2 cents per square yard. 


AUSTIN STREET MACHINES are made with full traction, link motion engine and the machine 
can be run backward or forward, charging and discharging lengthwise of the street. 


IN OPERATION the machine is run up within 20 ft. of the work (the length of the boom). ‘The 
material is charged into the mixer and discharged into the bucket on the boom. ‘The bucket is then 
run out on the boom to the point of discharge. 


WHEN THE CONCRETE IS LAID UP to the machine the mixer is run back 20 ft. ‘This is 
all done without stopping the machine. 


THE BUCKET ON THE BOOM is run in and out by power, The boom will swing either way, so 
as to discharge the concrete evenly over a street 50 ft. wide. 


Every Contractor Should Have our Booklet on the 
“Science of Mixing Concrete”—Mailed Free—Ask for No. 2. , ql 


Municipal Engineering & Contracting Co. 


Main Office—Railway Exchange Bldg., Chicago Eastern Office— 86 West St., New York City 
New England pegee oe Sure ly Co., 5 se Main St., Cambridge. Boston, Western Penns pxiyote Adents— 
3. S. Beckwith, Pittsb 108 Sachwee N. San Francisco dents—The Lansing Co., 338 Brannan Street 


AGENTS WANTED IN OPEN TERRITORY 
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HAY STORAGE WAREHOUSE, HAVEMEYER & ELDER WAREHOUSE FOR AMERICAN DOCK & TRUST CO. 
Turner Construction Co,, N.Y. 
R tati Wareh 
e 
are Ransome-Mixed 
Here are two of the many. Concrete is accepted the 
country over as the best structural material for ware- 
houses, and Ransome Mixers have played a conspicuous 
part in this construction. They have helped to make pos- 
sible the ‘‘story a week”’ rate of the big reinforced concrete 


construction companies. It has taken us years to bring 
our mixer to this point of perfection, and don’t be misled 
by the ever increasing rediculous claims for mixers ‘“‘born 
over-night.’’ Our new catalog will help to convince you 
of our claims and a talk with a Ransome contractor 
will leave you without a doubt of Ransome superiority. 


Send for ‘‘Ransome 1912 Mixer Catalog’’ 


Ransome Concrete Machinery Co. 
Dunellen, N. J. 


W. E. AUSTIN MACH’Y CO., Southern Sales Mérs., Atlanta, Ga. 
New Orleans, Fort Worth, San Antonio 


W. B. HOUGH CO., Monadnock Block, Chicago, Ill. 
Minneapolis, Des Moines, Detroit, Indianapolis 


BOSTON 6 Beacon St. MEXICO CITY, Mexico Mine & Smelter PORTLAND, OREGON, N. B. Livermore 
CINCINNATI, Merchants Bldg. Supply Co. & Co., Lumbermen’s Bldg. 
COLUMBUS, 1299 Fair Ave. MONTREAL, F. H. Hopkins & Co. SALT LAKE CITY, Mine & Smeiter Sup- 
DENVER, Mine & Smelter Supply Co. NEW YORK, 1133 B’ way. ly Co. z 
EL PASO, Mine & Smelter Supply Co. PHILADELPHIA, Commonwealth Bidg. SA FRANCISCO, N. B. Livermore & Co. 
KANSAS CITY, 710 Victor Bidg. PITTSBURGH, Keystone Bidg. SEATTLE, N. B. Livermore & Co. 
LOS ANGELES, N. B. Livermore &Co., ST. LOUIS, Chemica! Bidg. 

1206 Union Trust Bide. 31-105 


FOREIGN AGENTS—Buenos Aires: Venge y Cia, Corrientes 441. Copenhagen: Isidor Heimann & Co. Milan: FE. Parodi De'fino. 
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Buffalo Steel Co........... 
Clinton Wire Cloth Co. .33, 
Concrete Steel Co......... 
Prankiin Steet CO. sai 'ecss 


General Fireproofing Co 


Jones & Laughlin Steel Co. 
Concrete 

Ce «pants Ok 6086 eter 
Trussed Concrete Steel Co., 


Steel Protected 


Conerete Construction 


Bermer: Mie. C6... cecseur 
Brown Hoisting Mchry. Co. 
Concrete Steel Co......... 
Raymond Concrete Pile Co. 
Roebling Construction Co.. 
Trussed Concrete Steel Co., 


Condensers 
Cameron Steam 
WOPRG, Bh. Bs aie ns 0s ccs 


Jeanesville [ron Ww orks Co, 


Kellogg Co., M. 
Conduit 


Johns-Manville Co., H. W.. 


Contractors, General 
Carter Construction Co 


ee ae SR awe 


Conveyors 
Pcaumont Co., R. H... 


ee >, Se ay ees 
JeMrey BE CO «.c6c i cctvsce 
LAmoROEe GO). sc aks t's nW kines 
Onio Locomotive Crane Co, 
| Robins Conveying Belt Co 


Corner Bar Curb Reinfore- 


ing 


Steel Protected 


Couplers, Car 


McConway & Torley Co... 


Cranes, Locomotive 


Prown Hoisting Mchry. Co. 
Frowning Engineering Co. 


Dodge Co., J. M 
Exeter Machine Works. . 
Industrial 


cMyler Interstate Co.. 


Dita Locomotive Crane Co. 


Cranes, Traveling 


Brown Hoisting Mchry. Co. 


Cranes, Wrecking 


Brown Hoisting Mehry. Co. 
Works... 
Lf, Se oe 


Exeter Machine 
Industrial 
MeMyler Interstate Co. 

Ohio Locomotive Crane Co. 


Crayons, Marking 


Dixon Crucible Co., Jos... 


Creosoting 


American Creosote Works. 
Creosoting & 

Wood Preserving Works. 
Barber aan Paving — 


Atlantic 


(Maurer) .. 
Carbolineum 


ge. a eee Pee ees 
International Creosoting & 
Construction Co......... 


Norfolk Creosoting Co. 


Wyckoff Pipe & Creosoting 
WO ee ehh 4 os eas awe 


Crucibles 


Dixon Crucible Co., Jos.... 


Crushers and Pulverizers 


Acme ‘Road Machinery Co. 
Austin-Western Co....... 
Bacon,; Marie C........s.-6 
Chicago eae Machin- 


ery Co, baa 
Jeffrey Mfg. Coe.... 
Longenecker & Co., C. 
Robins Conveying Belt Cot 
Smidth & Co. ez 
Smith. Oo. ©. Ub. . ss cook Boe 


Oniverts, Corrugated Metal 


Hess Flume Co........i..> 
National. Corrugated _Cul- 
VOR: DOs ci vverccascsasee 


Compressors, Gas and Am- 


on 


on 


Pump 


Concrete 
CM cath ot kee pls ceetirnke 


WOPKE, wiarsere 
eek SOOEE TOs cv-cnctanedees 


on 





Curb and Curb and Gutter 
Forms 

Blaw Steel Centering Co... 

Hotchkiss Lock Metal Form 
oe Ree eT ey Clue. ine 


Curb, Steel Protected Con- 


crete 
Steel Protected Concrete 
COP bcvwe es ne eeedesiveres 


Cutters, Bar 
Wiener Machinery Co..... 
Dams 


Ambursen Hydraulic Con- 
struction CoO. .ccesssocee 


Derricks 


Contractors Plant Mfg. Co. 
Dobbie Fdry. & Mach. Co.. 
Biory Mfg. Cou B.oesccccss 
pagwere a . oe eo 
Lidgerweed Mfg. 0654 ° 
Longenecker & Co., C...83, 
McMyler Interstate Co.... 
National Hoisting Engine 


Derrick Irons 
Byers Mach. Co., John F... 
Dobbie Fdry. & Mach. Co.. 
HOYWOPG, COsccepcssvasiis 
Moni ep ne ea 
Mun oe RAS rere 
Te Ty & Te a re thes 

Union Iron Works.. 


Ditching Machinery 


Austin Drainage Excavator 

Ces Be orci v vedo svecs 49, 
Doors, Steel and Wood 
Rolling 


Kinnear Mfg. Co.......... 


Drafting Machines 


Universal Drafting Ma- 
CU CAs ons adi eied c ba ehe 


Drawing Materials 
Architects & Engineers 
EE Es da a's hv 9's aa He 
Keuffel & Esser Co..... a 
ee ree ee ee 
ees a: ee a 
wener & Os... FP. 22. scene 


Dredges 


Beatty & Sons, M.. 
OD Be Re ee 
Longenecker & Co., C...83, 
Norbom Engr. Co......... 
Smith & Sons, Theo...... 


Drills, Core 

Cyoiome .Frts 0. < <.<:i0.00% 
Ingersoll-Rand Co......... 
Keystone Driller ee 
Manhattan petag Se 
McKiernan-Terry Drill ‘Go. 
Sullivan Machinery Co.... 


Drills, Electric 
Fort Wayne Electric Wks. 


Drills, Hammer 


Ingersoll-Rand Co....... 
McKiernan-Terry Drili Co. 
Sullivan Machinery Co.... 


Drills, Pneumatic 


clea Pneumatic sont 


nge ordi; Rand » apaaighetnt is 
livan Machinery Co.... 


Dryers 


American Process Co...... 
Bartlett & Snow Co., C. O.. 


Dump Boxes 
Stydebaker Corporation, 


ee . 


Dynantite 
Repeaee National Powder 





Trojan Powder Co 
Waclark Titanite Explo- 
sive Co.....- ep edwiecece 


Economizers 
Green Fuel Economizer Co. 
‘Elevators, ket . 
i Road hry. a . 
eaum <a 
Batereambehcnts se 
* ay Co... a eeg abhi “pee 
effre eee eee es 
Link- Belt ., Cxeee ae. 
r7 | Robins Gone Conveying “Belt Co. 








73 


23 


obo he bo 


te 
oem tS 


29 
28 


28 
29 
28 


33 


86 
86 


86 


11 


81 
3 
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Elevators, Concrete 


Insley Mfg. Co 
Koehring Machine Co.. 
P eanrete Machin- 


liiniihinades Cc sbciabidinn 
See pages 24, 25, 26 


Engines, Gas and Gasoline 
Abenaque Machine w 
Bethlehem 


Otto Gas Engine 


Engines, Hoisting 
Engineering Co 
Featty & Sons, 
Brown Hoisting Mehry. 
Byers Machine Co., 
Carlin’s Sons, Thos 
Clyde Iron Works 
Contractors Plant Mfg. 
Dobbie Foundry & Machine 
Iixeter Machine Works.... 
Flory Mfg. Co., § 
Koehring Machine 
Longenecker & Co. 
Mead Morrison Mfg. 
Bente 3 Machine 


otte Gas Engine 


Mietz, August 


Engines, Pumping 
Abenaque Machine 
Pump De ‘partme nt. 
Lethlehem 
Laidlaw- Dunn-Gordon 
Otto Gas Engine 4 
Prescott Steam 


& Knowles 

Pump Works 
Lawrence Machine 
Engines, Traction 
Abenaque Machine 
Buffalo Steam Roller Co. 


Excavating Attachment, 


Union Iron Works.. 


Excavators, Cable 

Cable Excavator Co 
Excavators, Drag Line 
Hayward Co, 
Lidgerwood Mfg. 
McMyler-Interstate 


Monighan Machine Co. 
Parsons Co., G. W. 


Exhaust Heads 
Burt Mfg. Co 


Expanded Metal 


General Fireproofing Co. 
Roebling Construction 
Trussed Concrete Steel Co., 


Facings, Foundry 


Dixon Crucible Co., pataph 
es Electric 


Fencing, Wire 
Clinton Wire Cloth Co. .33 
Filters, Ol 

Burt Mfg. Co... 


Filters, Water 


New York Cont’l Jewell 

Filtration Co 
Pacific Tank & Pipe Co... 
Roberts Filter Mfg. Co.... 
Simplex Valve & Meter Co. 


bbe Extinguishing Appar- 
atus 
Gegeral Fire Extinguisher 


ring 
} ee Felt & Engineer- 
ing Co 


Youngstown ‘Tron & Stee! 


Hess Flume Co.. 


sireeto™ t 


Corporat| on, 
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FOR REVENUE ONLY— 


INSLEY CONCRETE DISTRIBUTION EQUIPMENT 


Automatic | “> _| WeAlso Make 
Concrete 5 Concrete 


Hoists Buckets and 
siliotee Cars 

Receiving a " Skips 

Hoppers 


Spreader 
. Swivel -— | Carts 


ae - ae : Carside 
sity Vy Hoppers 


Continuous & ine WAND : Portable 
Line | t Kk WA 


Yugo’ i Dericks 
Spouting is ths tt i Ma LL LK- . Etc., Etc. 


SALES OFFICES 
W.E, Austin Mach. Co., Atlanta, Ga., Southern Sales Matnagers, LOUISVILLE—Thos. L. Barrett, Board of Trade Bldg. 
Muassens Limited, Montreal, Toronto, Cobalt, Winnipeg, Cal- ST. LOUIS Bronson Machinery Co, 1123 Chemical Bidg, 
gary, Vancouver, KANSAS CITY—H. C. Darnell & Co. 1925 Grand Ave. 

SALT LAKE CITY~—Harris Bros., 310 Atlas Block. 

BOSTON ~—Dyar Supply Co., 510 Main St., Cambridge. DENVER —~—Norman V. Fitts, 1087 National Bank Bldg. 
NEW YORK Knapp Machinery Supply Uo., 120 Liberty St. SPOKANE—Wright & Bell Old National Bank Bldg 
PHILADELPHIA~ Henry T. Peirce, 704 Bulle tin Bidg. SEATTLE—F. T. Crowe & Co., 410 Globe Bidg. 
PITTSBURGH —Zeigier-Whaley Co., Keystone Bldg. SAN FRANCISCO—N. B. Livermore & Co., 1306 Metropolis Bank Bldg. 


~ 


DETROIT—Wm. H. Cameron, 425 Aiexandria Ave. West LOS ANGELES P. B. Engh, Pacific Electric Bldg. 
CHICAGO—R, H, Hyland & Co., 7258. Dearborn St. EL PASO Krakauer, Zork & Moyers’ Suc., Inc 
CINCINNATI —C. Taylor Handman, Merchants Bldg. MINNEAPOLIS—Jones Purchasing Agency, Andrus Bldg. 


INSLEY MFG.CO., INDIANAPOLIS, IND. 


To Have a Koehring Mixer 
On Your Job? 


IT MEANS 


You will mix con- 
crete in the shortest 
time because the 
Koehring Mixer has 
three independent 
mixing actions. 

You will get it out 
of the drum quickest 
because the ‘Koch- 

‘ ring Mixer has the 

= ' most rapid discharge 
FF CHICAGO F You will run contin- 
uously because the 


CONCRETE ¢ See tikes oa 
‘Waa MCHY. CO iad 2 


stronger than others. 


"a 221 Grand Ave. . aoe noe 191 . cat- 
.r ERE alog 0 ochring 
——ae Mixers is just off the 
* press. It is full of 
OLD COLONY BLDG. S valuable informa- 
CHICAGO Rea iy tion. Write for cat- 

5 - alog No. 16. 

’ 


Bessemer Building 
PITTSBURGH 





















































































































































rei er hae 


70 


Forms, Metal for Concrete 

Blaw Steel Centering Co... 

Hartford Paving & Con- 
struction C 

Hotchkiss Lock Metal Form 
Co. 


Ransome Concrete Machin- 
OFF CBiince se orstode vanes 

Forms, Wood for Concrete 

Hartford Paving & Con- 
STHUGCISE Gwe ce escces 

Foundations 

Raymond Concrete Pile Co. 


Construction 


Underground 
Co. 

Frogs and Switches 

Indianapolis Switch & Frog 


CH 60 eC atk aed oon de tate 
Orenstein-Arthur Koppel 
CR 5b Sige WN whate e's: in a Oe eee 
Ramapo Iron Works...... 
Wiener Co., Ernst...... oy 
Turnaces, Annealing aad 
Tempering 
American Gas Furnace Co. 


Furnaces, Gas 
American Gas Furnace Co. 


53 
53 
94 


53 


95 
95 


23 
23 


34 


51 


Furniture and Supplies 
Drafting Room 

Aloe Co., A. Becsecccsececes 

\merican Drafting Furni- 
TUTE COs cricccesscccccsvs 

Gages, Recording 

Bristol. CO .sc 6 ccececccccede 

Garbage Disposal Appar- 
atus 

gartlett & Snow Co., C. O.. 

Gaskets, Leather ‘ 

Detroit Leather Specialty 
CR. awosweee ns tens wees ere 


Gas Producer Plants 
Otto Gas Engine Works... 


Generators, Electric 

Fort Wayne Electric Wks. 

Westinghouse Electric & 
BEES. GO a'c 00 60.000 68 00 6.0 08 


Governors, Water Wheel 
Ludlow Valve Mfg. Co.... 


Graders 
Austin-Western Co........ 
buffalo Steam Roller Co... 
Granite 

Leopold & Co., J.....ceee% . 
k tock port Granite Co...... 
Graphite 

Dixon Crucible Co., Jos.... 
Hammers, Drop 

Merrill Bros.. 


Hammers, Steam 


Goubert, A. A...... eoveces 
Union Iron Works........ 


seeeeeeeeeee 


Headgates 
Hess Flume Co.... 


eeeeeeee 


Heaters, Feed Water 
Blake & Knowles Steam 
Pump WoOrkkSs ooccccseces 
Green Fuel Economizer Co. 
Harrison Safety Boiler 
WEEE isc cite cetcccecee 


Hoisting Drums 
Hayward Co... 


eee eee wenee 


Hoists 
American Engineering 
Brown Hoisting Mchry. 
Byers Mach. Co., John F.. 
Clyde Iron Works......... 
Contractors Plant Mfg. —- 
Dobbie Fdry. & Mach. Co. 
Flory Mfg. Co., 8.......0. 
Ingersoll-Rand Co 
neler BEER, COO. ci wes ccces 
Koehring Machine Co 
os kaa coe hs to wesuen 
Lidgerwood Mfg. Co. 
SEES Be Wis cbc bes 36 8 e¥ 
National Hoisting Engine 
SRE SSO Pe 
Ranssmye Concrete Machin- 
ery 
Robins Gonveytne Belt Co. 


Hoists, Electric 


American Engineering Co. 
Brown Hoisting Mchry. Co. 
Contractors Plant Mfg. Co. 
Dobbie Fdry. & Mach. Co.. 
gt me: Me ere 
Lidgerwood Mfg. Co....... 
Longenecker & Co., C..83, 








12 


29 


33 
32 


92 
15 


80 


87 
84 


15 
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Hoists, Electric—Continued 
Mead- Morrison Mfg. Co. 

Mundy, J. 
National 


Oe. sees eerresene eee 


Hose, Suction 
Edson Mfg. Co. 
Hydrants 

Clow & Sons, Jas. B....... 
Coffin Valve Co........ es 
Drummond & Co., M. J. 


syneee Pipe & Foun- 
ary 


seer eeeeeee 


Inserts for Concrete 


Janney, Steinmetz & Co... 
Instruments, Electrical 
Measuring 


Fort Wayne Electric Wks. 
Instruments, Drawing 

BROS “Gis Mis We ce oeeniiesas 
Alteneder & Sons, Theo.... 
penseeee CO, Eis Mewes recinhs 
Gurley, AP SE Re een 
Keuffel & Esser 
Soitmann, B.. .Gyssvessicve 
woeer: & Oey “moccatwes 6s 


Instruments, Recording 


Bristol Co., The 
Pitemeter Co. .cccrceccesse 


Instruments, Surveying 

BEee Cen Gis Biche cczescvns 
Alteneder & Sons, Theo.... 
Ainsworth & Sons, Wm.... 
Architects & Engineers 
DUST. Oi ssciccvispecvedse 
Berger & Sons, C. L...... 


Brandis Sons & Co., F. E.. 
Buff & Buff Mfg. Co....... 
Chicago Steel Tape Co.... 
ease hi, a ee eves eees ° 
Guriey, W. @& Ll. B...ccess 
il SS ee eee 
Heller & Brightly...... +z 
Keuffel & Esser Co...... 
meeemom  & - 00... cnewedsens 
RG ORs UA i os odes Cees eek 
Soltman, EB. G..ccscvccvsns 
WeOner ee TG Fs see pekns 
Instruments, Mathematical 
Ainsworth & Son, Wm.... 
Keuffel & Esser Co........ 
Joints, Flexible Pipe 
Coldwell-Wilcox Co...... 

S. Cast Iron Pipe and 

Foundry Co......... eebe 
Kettles, Asphalt & Tar 
Union Iron Works........ 
Lamps, Electric 


Fort Wayne Electric Wks. 
Westinghouse Electric & 
Bes Genes ccc cis eeetee 


Lamp Posts 


Minneapolis Steel & Ma- 
GAROTT. WS; os éwecavancess 
Parsons Co., G. W...... ee 


82 
77 


80 


~1 


97 
51 


Locomotives, Compressed Air 


Baldwin Locomotive Wks. 
Porter Co., H 


Locomotives, Contractors 


Baldwin Locomotive Works 
Daven sore Locomotive 
Wor 


Porter Co., Ei... Sa sane be w.e 
Vulean Iron Wks. (Wilkes- 
Barre) 


oe0q sk sah one eke . 
Locomotives, Electric 


Baldwin Locomotive Wks. 
Robins Conveying Belt Co. 
Westinghouse Electric & 

WO Ss a he eoekewet nce 


Locomotives, Gasoline 
Baldwin Locomotive Works 


Locomotives, Geared 


Baldwin Locomotive Works 


Locomotives, Industrial 


Baldwin Locomotive Wks. 

Davenport Locomotiv: 
WOR. ccc cuban 

Porter: Ge.;" 30. -Be ss av cgee 
tobins Conver ing Trelt Co. 


Vulcan Iron Wks. ( Wilkes- 
BOCKO) 0 cc Mitecws deus 31, 
Locomotives, Mine 


Baldwin Locomotive Works 


Locomotives, Passenger and 
Freight 


Baldwin Locomotive Works 


31 
31 


31 


31 


Locomotives, Steam 





Baldwin Locomotive Wks. 31 
wazengert Locomotive 
WOPES * 5s ec dekaveaa oo £0 
PORGEe CO. Be ssf thn ct 31 
Vulcan Iron Wks. (Wilkes- 
BGLSTO) cacsccscewe eoeeedl, 89 
Lumber 
Talley’s Sons, Thos. J..... 86 
Meters, Oil & Gas 
Buffalo Meter Co.......... 20 
Builders Iron Foundry.... 34 
Gamon Meter Co.......... 19 
National Meter Co........ 20 
Pittsburg Meter Co....... 19 
Meters, Water 
. uffalo Meter Co...... 20 
Builders Iron Foundry. 34 
Gamon Meter Co....... 19 
Hess Flume Co..... 15 
Naiional Meter Co.... 20 
Weptune Meter Co 1 
Pitomeotert OO. 62 vcs vaxrecaus 34 
Pittsburg Meter Co....... 19 
Simplex Valve & Meter Co. 18 
Standard Water Meter Co.. 20 
Mixers, Asphalt 
Feote Concrete Mchry. Co. 71 
WIE OO, Te Boek 040 ences 75 
Mixers, Concrete 
Chicago Concrete Machin- 
OES. Gl Sosa vc ccean ees 9 
Foote Concrete Machy. Co. 71 
Koehring Machine Co..... 69 
TPES DID. ii cosa bie ida 
Marsh-Capron Mfg. Co 1 
Monighan Machine Co..... R4 
Municipal Engineering & 
Contracting Co.......... 5 
Northfield Iron Co........ 71 
Ransome Concrete Machin- 
OOF COeeds cesseetesecces 7 
Ne ee ee rere 75 
Mixers (Heated), Asphalt 
and Concrete 
Smith Co., T. Liccccccesece 06 
Mixers, Mortar 
Fansing CO. .< ccccvecvsadtees 71 
Mixers and Ejectors 
(Grout) 
Ransome Concrete Machin- 
SES An cho acek art cane 2 oe 
Molds, Pipe & Culvert 
Blaw Steel Centering Co... 53 
Motors, Electric 
Fort Wayne Electric Wks. 29 
Westinghouse Electric & 
BETS: OD cos dows a v0 scccoes © 
Nuts 
Cleveland City Forge & 
Tron Coe...» ceeenee$ee s-20e 
Packing, Leather 
Detroit Leather Specialty 
Ri 6 detains pathnw pevesee 
Packing, Metallic 
Daqeett Leather Specialty 
Re vaghesvanceseudeas 5 
Power Specialty Co....... 12 
Paints 
Barrett Mfg. Co.......... - 100 
Carbolineum Wood Pre- 
oervne Se a oethe a ary ees 87 
tas elt” & Engineer- ‘ 
Wadsworth-Howland Co... 89 
Paints, Metal Protective 
Carbolineum Wood Pre- 
eerste Ce eed hae ee 87 
Wadsworth-Howland Co... 89 
Paint, Graphite 
Dixon Crucible Co., Jos.... 15 
Paper, Blueprint 
Aloe Co., A. S. eseveente Ae 
Keuffel & Esser Go....... 21 
Kolesch & Co......... ose ee 
Pease & Co., C. Ficie sean Se 
Soltmann, E. G........+e0. 22 
Paper, Drawing 
Alive CO, Bi Bes scncece deve 
Keuffel & Esser Co....... 21 
Kolesch & Co...... 0660 0 éu ee 
Pease & Co., C. F.....<00+ 22 
Soltmann, E. G..... covece S2 
Weber & Co., B....cvsccse Zh 
Pavements 
Warren Bros. Co.......... 30 
Creosoted 


Paving Blocks, 
Wood 


International Creosoting & 
Construction Works..... 


87 
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Paving Blocks, Stone 
Leopold & Co., J........ 51 
kockport Granite Co...... 92 
Paving Joint Filler 
Barrett Mfg. Co...... oe 100 


Piles, Concrete 
MacArthur Concrete Pile & 
Foundation Co.......... 
Raymond Concrete Pile Co. 
waceranemes Construction 
0. 


Pile Drivers 
Browning Engineering Co. 
Contractors Plant Mfg. Co. 
4 a Ee pe 
Industrial Works ......... 
McKiernan-Terry Drill Co. 
MeMyler Interstate Co.... 
Union Iron Works........ 
Vulcan Iron Works (Chi- 
PD ab Cees en aes ucteces 


Pile-Shoes 

Janney, Steinmetz & Co. 

Vulcan Iron Works’ (Chi- 
GOD - ctdaeapiseoedacsec 

I'iling, Sheet Steel 

Carnegie Steel Co......... 

Jones & Laughlin Steel Co. 

Lackawanna Steel Co 

Wemlinger Steel Piling Co. 

Piling, Wood 

Talley’s Sons, Thos. J..... 

Pipe Coatings 

Standard Asphalt & Rub- 


OE Dtceaercans beawhaas 
Pipe Covering 
American District Steam 


“0. 
Johns-Manville Co., H. W. 
Wyckoff & Son Co., A. 


Pipe Fittings 


American Pipe & Construc- 

COO ROD 66 6 Vik Cbd aeedes te 
Builders Iron Foundry... . 
Central Foundry Co...... 
Kellogg Co., M. W........ 
Millar & Son Co., Chas.... 
Simmons Co., John........ 
United States Cast 

Pipe & Foundry Co..... 
Washington Pipe & Fadry. 


ee eee eeee 


Pipe, Iron 
Abendroth & Root Mfg. Co. 
aren Cast Iron Pipe 
Ricci een ne chsh anda ahs 8 
American Pipe & Construc- 
CO SON cdaewesr meet sees 
Central Foundry Co....... 
Clow & Sons, Jas. B....... 
Donaldson Iron Co........ 
Drummond & Co., M. J.... 
Pox & Co., John.......... 
Glamorgan Pipe & Foun- 
RY OO bs 6 sw bea be bao es 
McWane Fipe Works..... 
Millar & Sons Co., Chas... 
Simmons Co., John.......- 
United States Cast Iron 
Pipe & Foundry Co...... 
Weod @ Co. Te. Ds ciccees 


Pipe Jacks 

Standard Pipe Jack Co.... 

Pipe Joint Compounds 

Dixon Crucible Co., Jos... 

~— — Compounds, 
ressu 


Leadite Co. os 


Pipe Jointers 
Watkins, Thos. 


Pipe, Riveted Steel 
Abendroth & Root Mf 
Carroll-Porter B. & i 
Des Moines Bridge & a 


eee ee eee ween 


io eke by eas adee < 
Dover Boiler Works. . 
East Jersey Pipe Co....... 
Norbom Engr. Co......... 
Petroleum Iron Works.... 
Riter-Conley Mfg. Co...... 
Pipe Shoes 
Marion Malleable Iron 

WOCRS we scocccddetsaces 


Pipe. Specials 


Builders Tron oe ont ees 
Kellogg Co., M. S cae s 6 
Standard Pipe Jack Co.... 


Pipe, Steel 


een Wiese: Ce... . ew ees ss 
National Tube Co.......... 


29 


ae pet feet dt 
oe ee OT 


at te ts 
a one 


— 


15 
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SEVEN SIZES 


Operated by Any Kind of Power. Ar- 
ranged With Any Kind of Charging 
evice to Suit Your Work. 
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M-C RAIL TRACK 
CONCRETE MIXERS 


SPEAK for THEMSELVES 
and 


THEY TALK SENSE 


WRITE FOR CATALOG 


MARSH-CAPRON MFG. COMPANY 


484 Old Colony Building 


CHICAGO, 


- Its. 


If all users of Concrete and Mortar would JUST STOP AND THINK of the great 
saving of labor and cement made through the use of MIXERS, every user would be in 





MORTAR MIXER 
























Surplus Drum Capacity (myer 


ADDRESS THE NEAREST AGENT 
FOOTE CONCRETE MACHINERY COMPANY, 106 S$. La Salle Street, Chicago 
Western and Southern Agents 
W. H. WILCOX CO., 16 Moffatt Avenue, Binghamton, N. Y. 
FOOTE-EHRBAR-WILCOX CO., 55 Washington Street, New York 
Eastern Agents ‘ 
E. J. McHARG & COMPANY, 3 Crandall Street, Binghamton, WN. Y. 
Ohio, Eastern Michigan and Western Penna. Agents 
FOOTE CONCRETE MACHINERY CO., 999 Monadnock Building, San Francisco 
HALLIDIE MACHINERY COMPANY, Seattle and Spokane 
Pacific Coast Agente 
Made by Foote Mfg. Co., Nunda, N.Y. 


possession of one, once interested. Users of Concrete and Mortar are discriminating 


more and more in favor of the LANSING-ADVANCE., 


We want to tell of its 
Many advantages and rea- 
sons for its growing popu- 


larity. 


We carry these in 
stock at our ware- 
houses named below. 


WRITE FOR 
CATALOG N. M. 


CONCRETE MIXFR 


_ LANSING=COMPANY, formerly LANSING WHEELBARROW CO. 


NEW YORK, 102 No. Moore St. 

CHICAGO, 160 W. Lake St. 

PHILADELPHIA, Willow & 
No. American St. 


Conservative Capacity 


Ninety Cubic Yards 
Per Day 


Saves you 60 to 90 cents on every 
yard. Pays for itself several times 
each season. Gives you the edge 
on your competitor. New princi- 
ple. Most thorough mix ever pro- 


duced. Is not a man-killer. Two 
men operate it easily and 
do not work as hard as 
. the shovelers. Pump en- 
gine will run it. 
Simple, Light, Handy, Substantial. 


Sold on trial 


Satisfaction Guaranteed. Write direct to 
factory for Catalogue, Price and Terms. 


Northfield Iron Company 
418 Water St., Northfield, Minn. 


Guaranteed Efficiency 




















Speed and Satisfaction 


30 Kalamazoo St., Lansing, Mich. 


MINNEAPOLIS, 330-4 No. First St. 

KANSAS CITY, 923 Mulberry St. 

BOSTON, 78 Cambridge St., 
Charlestown District. 





Cold Rolled Steel 
for Shafting 


some things worth knowing about it 


@ Cold Rolled Steel Shafting insures greater transmitting 
capacity than any other form of steel, relative diameter 
of shafting considered. 

@ The resistance of Cold Rolled Steel Shafting to torsional 
stress is increased at the yield point from 31 to 64 per cent. 
@ By Cold Rolling our Steel Shafting we increase the 
resistance to transverse loads 13 to 69 per cent. over other 
methods. 

@ If due care is exercised in the alignment of Cold Rolled 
Steel shafting, crystallization is practically eliminated. 

g The combination of high elastic limit with strength and 
stiffness, and the retention of a large measure of ductility 
and resilience make cold rolled steel an exceptionally 
useful metal. 

@ We were the pioneers in the art of cold rolling and have 
been engaged in it for almost half a century. During this 
long experience we have designed and built many special 
machines and tools for just this work, and have organized 
and trained a corps of skilled men such as can be found 
in no other works. 










@ Send fcr our complete illustrated Catalog 
““M” on Power Transmission Equipment. 


Jones & Laughlin Steel Company 
American Iron and Steel Works 


Pittsburgh 89 
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Pipe, Vitrified Clay 


International Clay 
ducts Bureau............ 
National Fireproofing Co 


Pipe, Wood 
Fastern Mfg. Co..... fens 
Michigan Pipe Co......... 
Pacific Tank & Pipe Co.... 
Pertland Wood supe Co. .. 
Redwood Manufacturers 
COG, wd bs 5 bc as.8 eee se ert 
Tacoma Wood Pipe Co... 
Ww ashington Pipe & Fdry. 


Cc 
Wyckoff & Son Co., A..11, 


Powder 

Ke ystone National Powder 
OR ie 8e Sie med tees ‘ 

Trojan Powder Co......... 

Waclark Titanite 
SEVO | Chao n'00-6 sb hiednn seh 


Power Transmission Mehry. 
Bacon, Earle C.......:. 
Guarantee Construction Co. 
Jones & Laughlin Steel Co. 
MUON: Ss MO o cc cacsecvce 
Link-Belt Co:.... 
Morse Chain Co 


Pumps, Air 

Buffalo Steam Pump Co... 

Cameron Steam Pump Wks., 
Pe ORE Ae 

ee Per Peer ee 

Laidlaw-Dunn-Gordon Co.. 


Air Lift 


“Ingersoll-Rand -Co......... 


Pumps, Boller Feed 

Blake & Knowles Steam 
Pump WOGks. ...sccseses 

Buffalo Steam Pump Co. 

Cameron Steam Pump Wks., 
A. 8 


Deming 0. ooo oe. 
Jeansevile Iron Works Co. 
Keystone Driller & Pump 


eee eee es eee eT ee 
Laidlaw-Dunn-Gordon Co.. 
McGowan, John H......... 


Pumps, Centrifugal 
American Well Works..... 
Ruffalo Steam Pump Co.. 
Jeanseville Iron Works Co. 
Lawrence Machine Co. 
Longenecker & Co., C 
Morris Machine Works. 


Pumps, Contractors 


Buffalo Steam Pump Co... 
Cameron Steam Pump Wks., 
A. 8 


A. 


..83, 


ES a errr 
Oshkosh Mfg. Co......... 
SPOR, Me | MES is se be 6% 0s 
Pulsometer Steam Pump 

20.660 ewhaneectb0 4 eens 


I'wiaps, Deep Well 


American Well Works.... 
Blake & Knowles Steam 
SUP WOKS’ 0 ei6 icles os 
Cameron Steam Pump Wks., 
Bete patanas ons s 
Cook Well Co...... 
Deming Mfg Co 
Keystone Driller & Pump 
Ca: a an bie make Re 6 wala 
McGowan Co., John H.... 





Pumps, Diaphragm 

Boston & Lockport Block 
RM taaetéebwceseunecesbnss 

Sea COONS bac. Ke eiwaed os 

Maeew..mite. CO... ccevceccecs 

Oshkosh Mfg. Co. 

Te, ie acca 0% 


Pumps, Dredging 


Lawrence Machine Co..... 
Morris Machine Works.... 





Norbom Engr. Co...... 
Pureer: As “Mins sca ° 
Pumps, Elevator 


Laidlaw-Dunn-Gordon Co.. 

MerGowan Co., John 

Prescott Steam: Rump ‘Co. 
Wil kdssa dee Wile sieais as 


Pumps, Mine 


Aldrich Pump Department. 
pees: Steam Pump Wks., 
Re Qa ec coceecweny 
SOO BOG. s-éin cae shea 
goqnecvlp Tron Works Co. 
Latdlaw-Dunn-Gordon Co. 
Morris Machine Works. 


Préscott Steam Pump Co., 
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Pumps, Oil 
Cameron Steam Pump Wks., 
A. 8 


DemiseOe ...ckisiagt ahs te 
Jeanseville Iron Works Co. 8 
Laidlaw-Dunn-Gordon Co.. 29 


Pumps, Tank 
Cognenee Steam Pump Wks., 


Cook “Weil Co. 
OS ee errr 
Jeanseville Iron Works Co. 8 
McGowan Co., John H. 6 
Mietz, August 
pw ee ae ee 
U. S. Wind Engine & Pump 

Co. 





| Pumps, Triplex 


| Deming 


Deming Co. 


Pumps, Turbine 
Co. 


| Jeanseville Iron Works Co. 8 


Machine 


Pumps, Vacuum 
Blake & Knowles Steam 
POM WOTKBs a oc ccccxsss 


Lawrence Ce... 6 


| Cameron Steam Pump Wks., 


ie ed ERS bab bee oe 73 
McGowan Co., John H..... 6 


rumps, Wind Mill 

Cook Well Co. 

Deming Co. 

U. S. Wind E ngine & 
Co, 


Pu mp 
Punches 
Wiener Machinery Co..... 


Purifiers, Drinking Water 


Pr OR 3g ore wihelkcow estes 97 
| Purtfiers, Feed Water 
PE £50. Bis Doe tanisaas ba 11 
New York Cont’l Jeweil 
Filtration Co........ 
alls, Heavy 
Carnegie Steel Co........ 94 
Hyde Bros. & Co.......... 60 


Indianapolis Switch & Frog 
COR: ne Dsante da eee aes 30 

Jones & Laughlin Steel Co. 71 

Lackawanna Steel Co..... 2 


Sherwood, E. C........ 60 
Kcalls, Light 
Orenstein-Arthur Koppel 

My cnasneaaatari arcs aan 31 
Wiener Co., Ernst......... 30 


Rail Benders 


Indianapolis Switch & Frog 
Co. 30 


Rail-joints 

Carnegie Steel Co......... 94 
ae Switch & Frog 
nade Balad tin. se 
Railways, Industrial 

Jeffrey Mfg. Co... .%...... 7 
Wiener Co., Ernst......... 30 


Railway Track Specialties 
Paes Switch & Frog 


| Regulators, Flush Tank 
Siphon 
Pacific Flush Tank Co.... 57 
| Rivets 
| Pennsylvania Steel Co..... 98 


Riveters, Pneumatic 


cafengo Pneumatic Tool 
CW sesek best dWes seb bse uh 28 


Road Olls and Preservatives 
Barrett Mfg. Co.....s'....3 


Road Rollers 


Austin-Western Co........ 
Buffalo Steam Roller Co. 


33 
32 


Rods, Leveling 


Chicago Steel Tape Cu.... 22 

Roofing 

Barrett Mfg. Co...... 100 

Berger Mfg:-Co. .>:7"7-". 90 

Hydrex Felt & Engineer- 
SEE GOs... §. We kde ; 

Johns-Manville Co., H. W.. 

Roofing, Metal 

Youngstown Iron & Steel 








Rope, Wire 


American Greek & Wire Co. 
Hazard Mfg. C 
Trenton Iron Co a ae 


Detroit Steel Products Co. 
Trussed Concrete Steel Co., 


Searifiers 


Acme Road Mehry. 


Massa 


Buffalo Steam Roller Co... 
Schools and Colleges 
See page 27 


Serapers 


Lansing Co 


Screens, Rotary 
Chicago Concrete Machin- 


eee Gyr avexw biasda ses 
Jeffrey Mfg. Co. 
este a, Be. sakes <'s 


Sereens, Sand and Gravel 


Clinton Wire Cloth Co. 
Well 


Screens, 


. 33, 


American Well Works.. 


Cook Well Co 


Second-hand Equipment 


Acme Engineering & Con- 

tracting Co iy a 
Bannister, E. Oe Ne 
Braden, JG6. 8.220.000. 60, 
Canton-Hughes Co........ 


Croton 


Falls Construction 


Co. 
Dallett & Co 


Engineering A 
Foote-Ehrbar-V 


ency.. 


Githens, Geo. S....... 
Hitner’s Sons Co., Henry A. 


Horton, 


Hyde Bros. 


BORK Bs ci~ bs 
Ch. cae has 


Jileox Co.. 


lola Portland Cement Co.. 


Marine 


Metal & Supply Co. 


Mathes Iron & Metal Co.,G 


McAlbee 


Powder & Oil Co., 


G. 
a ot & Contractors’ 


Seyfert’s Sons, 


sSherwoud, 


eae. 


E. 
Southern ‘Iron & E opener 


Co. 


Streicher Co., H. P. 
Whitney, O. 


Wilson & Co., 


_ Pyeree 
Se: 


Zelnicker, W. A....... 


Separators, 


Harrison 
Works 


S 


afety 


Sewer Appliances 


Carson Trench Mach. 


Pacific 


Steam and Oil 
Boiler 


ce. : 


Flush-Tank Co.... 


Sewage Disposal Apparatus 
Pacific Plush-Tank Co... 
Sewage Presses 
Coffin Valve Co...... 
Sewage Purification Tanks 
Pacific Flush-Tank Co.... 


| Shears, Beam 


Wiener Machinery Co 


Sheaves 


Metaline Co 


Patterson Co., W. W.. 


Pittsburg Brock & Mfg. Co. 


Shoes, Wood Pipe 
Malleable 


Marion 
Works 


Shovels, Steam 
Browning Engineering Co 


Longenecker & Co., C.. 


Thew 


Shutters, 
Rolling 


Tron 


83, 


Automatic Shovel C») 


Steel and Wood 


Kinnear Mfg. Co.. 


Sidewalk Forms 
Blaw Steel Centering Co 


— Lock Metal Form 


Siphons, Metal 
Hess Flume Co....... 


Skips 


Contractors Plant Mfg. Co 


Ransome Concrete 


Ma 


chin- 


BEY OO . cicrecins is ides heen 


Skylights 


Kinnear Mfg. Co..... 


Sluice Gates 
Coffin Valve Co..... 


Coldwell Wijeos OOD cin 


Smith Co., 





Morgan.. *é 


NA@ 
“oo 


90 
82 


32 
32 


99 


10 


51 
57 


57 


19 


33 


33 


6 


16 


81 
85 


85 | 
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Softeners, Water 


eee fot, Aa TEs ssc x... 11 
Harrison Safety Boiler 
WOE it esinets vse 10 
New York Continental 
Jewell Filtration Co. 51 
Roberts Filter Mfg. Co.... 19 
Sprinkler Systems, Auto- 
matic Fire 
General Fire enaeister 
Gi SEs rs ok.s p20 e * 7 
Sprinklers and Ollers 
(Street) 
Studebaker Corporation, 
AEs ow adh & a4 Rie oe « 33 
Stacks 
Riter-Conley Mfg. Co..... 8 
Standpipes 
Des Moines Bridge & Iron 
Co. ‘ 15 
Dover Boiler Works.... 15 
Petroleum Iron Works. 12 
Riter-Conley Mfg. Co.. 98 
Schreiber & Sons Co., L. 96 
Tippett & Wood......... 12 
Virginia Bridge & Iron Co. 97 
Steel Plate Construction 
Blaw Steel Centering Co... 53 
Des Moines Bridge & [ron 
RA tinea oa ete bad 8's 6 15 
Dover Boiler Works..... 15 
Pennsylvania Steel Co.. 98 
Fetroleum Iron Works Co. 12 
Ititer-Conley Mfg. Co. 98 
Smith & Sons, Theo... 85 
Virginia Bridge & Iron Co 97 
Williams Co., G. H. S85 
Steel, Structural 
American Bridge Co....... 98 
Berlin Construction Co 96 
Blaw Steel Centering Co. 53 
Carnegie Steel Co........ 94 
ie Moines Bridge & Iron ‘ 
Pe Ars Ss eae 5 


Eastern Bridge & Struc- 


RE eee 97 
Fort Pitt Bridge Work.... 96 
Guarantee Construction Co. 78 
Jones & Laughlin Steel Co. 71 
Kenwood Bridge Co..... 96 
Ilackawanna Bridge Co... 95 
Massillon Bridge & Strue- 

WER Sa otis w ts Bays Oe 
McClintic-Marshall Con- 

oe ee 98 
McMyler-Interstate Co.... 81 
Milwaukee Bridge Co... 96 
Missouri Valley Bridge & 

oo. eS eA ee 97 
Mt. Vernon Bridge Co..... 96 
Penn. Bridge Co..:........ 97 
Vetroleum Iron Works Co. 12 
Phoenix Bridge Co...... 96 
Riter-Conley Mfg. Co.. 98 
Riverside Bridge Co..... 96 
Scherzer Rolling Lift 

reese COs oa ie oe 96 
Shoemaker & Co., Lewis F. 96 
Worden-Allen Co..... 95 
Sterilizers, Drinking Water 
PE wails sta aes eee 97 
Strainers, Well 
SO VEGUe Sie a pa ciewds 19 
| Superheaters, Stea. and 

Alr 
Power Specialty Co....... 12 
Sweepers (Street) 

Studebaker Corporation, 

Oe bd av seks oe see eR. 33 


Switchboards and Switches 


Fort Wayne Electric Wks. 29 


Westinghouse Electric & 
WEE. GUE ba ened CESS 9 
Tables and Boards, Draw- 
ing 
Aeros. Drafting Pernl- : 
ly eS Ser ere ars 23 
Keuffel @ Esser Co. 21 
Soltmann, E. G.......- 22 
Weber & Co., F......-.- 21 
Tachometers, Recording 
Bristol Co........- 34 
Tanks and Towers 
Carroll-Porter B. & T. Co.. 14 
Des Moines Bridge & Irv1 
TO Sp bp Me Ree e Weg ce eee 15 
Dover Boiler Works....... 15 
Minneapotig Steel & Ma- 
cpiner a” ie cmon woke es 97 
Pacific Yik & Pipe Co. 16 
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Steel and Wood 


ld RS Eoo TAC eS 
“Right” To The Loe Ta ts MEU MLS TLL 


Last D tail THE KINNEAR MFC. CO. COLUMBUS, OHIO 
e BOSTON CHICAGO PHILADELPHIA 


The Slogan of the Cameron—“Character: the Grandest Thing” 









Removable 
Bushing 
Pattern 















- UFFALO PUMPS 
Steam Power Centrifugal. 


Highly Standardized. due to large and 
rapidly growing production. Regular- 






ly specified by shrewd pump buyers 
_ who know and appreciate quality, prompt service and 
attractive prices. Let us file our catalogs with you. 











DEPT. E. 
Buffalo Steam Pump Co. 
BUFFALO, N. Y. 





CAMERON PUMPS 


The most stringent care down to the last detail is char- 
acteristic of the building of CAMERON Pumps. 


They are “right’’ for long hard-knock service in every 
particular. 


More than 60,000 Camerons now in continued satisfac- 
tory service—in every country where pumps are used. 


Shall we send you Catalog 13?. 


A. S. Cameron Steam Pump Works 
11 Broadway, New York 6-27-12 
















Your Idle Machinery 


or plant, or tools for which you have no present 
use might be sold or rented to some other reader 
through the medium of a “For Sale or Rent” adver- 
tisement in ENGINEERING NEws. 

Rates on Application 


ao pe LAY PIPE 


‘FASTER BETTER CHEAPER 
TAYLOR SEWAGE cuek 


NOZZLES DISPOSAL 
or AIR-LOCK PIPEJACK 
RISERS CONTROLS Does away with wedges and 
blocking. You'll do a better 
Send for Write for job and do it in less time. 
Catalog Discount Look it over. 


STANDARD - § 




















—— Company PIPE JACK CO. 


Representatives IMHOFF Patented TANKS HOLYOKE, MASS. 










WESTERN ADVERTISERS 


may have their WANT and FOR SALE Advertisements KEYED 
TO OUR 


Chicago Office, 1138 Monadnock Block 


and in that way save considerable time in forwarding. 





Want Ads received at our Chicago Office on the Saturday preceding publication will be 
inserted in classification. 
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Tanks and Towers—Cont. Transformers, Electric Unions Waterproofing—Co1 tinued 
Tetroleum Iron Works Co. 12] Fort Wayne Electric Wks. 29] National Tube Co......... 18 Mandors Asphalt & Rub- 
Riter- ae an Mfg. Co... 98 T inst , Gal Val w Saree re 29 
Tippett & Wood.......... a eee ea eee . alves-—Water, Steam, Gas Wadsworth- Howland & Co. 8y 
Virginia Bridge & Iren Co. 97 Vanine Coffin Valve Co............ 19 

Riter-Conley Mfg. Co..... 98] Harrison Safety Boiler Well Drilling Machines 
Tanks, Wood wk er eee reer Pere American Well Works.... 6 
Pacific Tank & Pipe Co... 16] Treads, Safety Kellogg, M. W........ .«s» 10] Keystone Driller Shops... 29 
Redwood Manufacturers Concrete Steel Co......... 97} National Tube Co......... 18 

We as anh cn aeceehe see 18 Simmons Co., John........ 1g| Wheelbarrows 

Trenching. Machinery Smith Co., S. Morgan...... Be RGM wks cc cececccss 71 
Tapes, Steel and Metallic Austin Drainage Excavator w 
Chicago Steel Tape Co.... 22 Ca AS IRR EL PAR 49, 55| Ventilating Apparatus heels 
Keuffel & Esser Co........ 21] Carson Trench Machine Co. 51] Detroit Steel Products Co. 3] Carnegie Steel Co......... 94 
Lufkin Rule Co.........«.- 22} Municipal Engineering & Sullivan Machinery Co.... 28] Taylor Iron & Steel Co.... 12 

Contracting Co.......... 65 ze 1 

Telpherage Systems Parsons Co., G. W........- 51] Vises Winches. 





Brown Hoisting Mchry. Co. 76 Merrill Bros.. ... ... .... 70] Dobbie Fdry. & Mach. C». 76 


Lidgerwood Mfg. Co....... 77 







Trolley Poles, Steel 






























































































Testing Laboratories Franklin Steel Co........- 92| Wagons, Dump F 
See pages 26, 27 1, aa Hane Austin-Western Co........ 33 Windows, — 
; rucks, Han Columbia Wagon Co...... 32] Detroit Steel Products Co. 3 
Ties, Steel os Lansing Co.....s+s06 sekaaoue Sintdebaker Works...... 33] Trussed Concrete Steel Co 6 
Carnegie Steel Co......... si S Studebaker Corporation, ‘ 
Jones & ae Steel ‘Co. 71] Tubing, Steel Po bak eek ca eve 33| Wires and Cables 
National Tube Co......... 18] Troy “Wa on Works....... 32} American Steel & Wire Co. 90 
Tile, Concrete Butlding Pubs w Watson Wagon Co........ Bee SOMMOre MEE. COs ce scscenss 81 
Trussed Concrete Steel Co. 5 urbines, ater Wagons, Garbage Trenton Iron Co.......... 82 
Leffel & Co., JaB..s...+... 8 b Wire Cloth 
Tools, Pneumatic Smith Co., S. Morgan...... g |} Studebaker Corporation, wee 
Chicago Pneu. Tool Co.... 28 esietiaaticheed NE wees e eee e eee eeeee 33} Clinton Wire Cloth Co..33, 99 
Towers, Hoisting Cleveland City Forge & Washers, Leather Wood Preserving 
Dodge Co., J. M..ececeeces 78 th Tons cadre carper ers + Detroit Leather Specialty ee iideereiae aaa a 
LORCA VOR s ones sis oh 0 9 oe AE OD 1 ean S848 couch ban seee 4 , 8. 
Track, Portable or Co., Ernst......... Barber Asphalt Paving Co. 
Waterproofing 
Orenstein-Arthur Koppel , | -rurntables Sareets MOR--On: -s cos cer’ ion cieen tne. taueel. 1... oF 
Wiener Co., Ernst........ 30} Lansing Co........0+...0-. 71] Carbolineum Wood Pre- Carbolineum Wood Pre- 
bis MeMvler Interstate Go...: 81 MOOV TOE BOG. éo oi6s vb esas ® 87 MOTVINE CO is ie i vc ccc ines 87 
Tramways Fennsylvania Steel Co.... 98] Hydrex Felt & Engineer- Tr ternational Crevsoting & 
Z WR CO sss vin sae oe se adeene 3 Construction Co......... 87 
Dodge Co., J. M...cscsceee 78| Typewriters Neuchatel Asphalt Co..... 29] Wyckoff Pipe & Creosoting 
Trenton Iron Co........-. 82] Blickensderfer Mfg. Co.... 20] Sicilian Asphalt Paving Co. 30 _ + SETA a ter eat i RO 87 





Every Real Accomplishment In Ad- 
vertising Is The Result Of A Plan 


HE haphazard method of “buying space” at the 
earnest solicitation of the gentlemanly advertis- 
ing man is like random shooting into the air in 
the hope that something will fly into the bullet. 





@ When an advertising man can- offer you a definite 
service, give you a plan for an entire campaign, the 

space he has for sale is but the conveying medium for 
a result-bringing idea. 


@ This is the basis upon which advertising space is 
sold in this paper. 
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Look At That Concrete 


It sure makes the contractors proud to see that Smith Mixer at work. 
putting in a splendid structure. They are ahead of schedule and beating the 
estimates. The job is the KEOKUK DAM with its 550,000 yards of concrete. The 
contractors are the Stone & Webster Engineering Corporation of Boston. The mixer is 


one of the nine big fellows—No. 16 size, 1} yard wet capacity, with engine and power tilt. 
They have been plugging away for over a year on this immense job—every one working 


with clock-like regularity—every one giving the big output and the reliable service that 


~ §MITH MIXERS 


All of which is not surprising, for the Smith double-conical drum is the natural mixer, just as the tilting 
Try to imagine some better way of producing concrete. 


discharge is the logical method of emptying it. 

You empty a bucket by tipping it upside down. That is the Smith tilting discharge. To mix a fluid mass, 

you naturally select a revolving drum, small at the ends and big at the center, because only such a drum 
That is the Smith double 


will create the necessary end-to-center, averaging movement of the elements. 
conical drum. And there you are—where mixer logic starts and ends—with the Smith Mixer. 


Write for Catolog No. 51. 


The T. L. SMITH COMPANY 


1302 MAJESTIC BUILDING, MILWAUKEE, WISCONSIN 


OLD COLONY BUILDING, CHICAGO, ILLINOIS 

arwell Place J. Jacob Shannon & Co. Kirk Supply Co. Sherburne & Co. 

Near 605 Marietta St. 1744 Market St 1739 law Ave. 53 Oliver St. 
Philadelphia, Pa. Pittsburg, Pa. Boston, Mass. 


"30 Chureh St. 
New York, N. Y. tlanta, Ga. 
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Brownhoist Locomotive Crane With Drag-Line Bucket 





is being used today on large excavating jobs. It does the 
work rapidly and with only several men—which means a 
low cost per yard. With the Brownhoist Drag Line 
Bucket the operator of the crane can dump the load at 
and point along the boom—or the bucket will dump 
automatically at the end of the boom. The crane is 
shown here on the New York Barge Canal. 


The Brownhoist Crane and Bucket are built 
for a severe service and continuous operaticn 


Records show where the crane has been used 
day and night for months at a time without 
stopping for repairs. This appeals to con- 
tractors because loss of time is expensive. 


We furnish thts equipment up to 
100 ft. booms and. 3} yd. bucket. 


Write for detail information. 


The Brown 


Hoisting Machinery Co. 
Cleveland, Ohio. 


New York Pittsburgh 
Chicago San Francisco 


















Hi DOBBIE DERRICKS 


All types and capacities stationary and portable 

for general hoisting and for bucket work, an“ ‘ ; 

hoists for the operation of same. ee ve \ 
Illustration shows 60 ft. mast, 55 ft. boom, timber : ee ’ 
derrick with bottom dump bucket, back filling a 

bridge abutment on Section 77, N. Y. State Barge 

Canal. T. A. Gillespie Co., Contractors. 


DOBBIE FOUNDRY AND MACHINE 
Niagara Falls; N. Y. 


Branch Stores, Pittsburgh and New York 
Western Representatives, Geo. B. Carpenter & Co., Chicago 









If you have a contract and want material let us know 
and our engineering department will help you out. 


Thirty years experience which we have had should 
mean something to you. There are SATISFIED 
CONTRACTORS all over the country using our Steam 
and Electric Hoists and Derricks. 


Send for catalog. 
Contractors’ Plant Mfg. Co., 129 Erie Street, Buffalo, N. Y. 


LES AGENCIES—John T. Horton, 90 West St., New York, N. Y. Henry T. Peirce, Bulletin .» Philadel 
SALES ‘Aeamans & Co., Boston, Mass. Wimo Supply Co., Spokane, Wash. iM Rumsey Aig Go. Be ag 
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THIS CLYDE DOUBLE DRUM 


DOUBLE CYLINDER HOIST 
is particularly adapted to general contracting work. 


@ 10-70 H.P. city on a single line 
at normal speed 2500 to | pounds. Cranks made 
— strong and set at right es---impossible for 
Sicha nbd eauk. @ Yioes bas cpecaly inns van 
ort has A arge 
gears, changeable steel ratchets, bronze bushings, and 
aa acl ea features not on other makes. 


Send for Catalog F for hundreds of hoists of CLYDE quality. 


Established 1870 J. S. MUNDY 


Manufacturer of High 


HOISTING ENGINES, 
STEAM BOILERS, ETC. 


ofall Deseriptionsfor Mud Dredging, Bridge 
Erecting, Pile Driving, Logging, Mining 
and Quarying, Steam, Electric and Gasoline, 


Home Office, 22 to 34 Prospect St., Newark, W. J, U.S.A. 


Branch Offices: 
39 Cortlandt St., New York 
1744 Market St.. Philadelphia, Pa. 
327 Water St.. Pittsburg, Pa. 
224 Water St.. Norfolk, Va. 
28 Light St.. Baltimore. Md. 
Market and Randolph Sts. , Chicago, Tl. 
383 Atlantic Ave.. Boston, Mass 
210 Washington St.. St. Louis, Mo. 
29 Pirst St.. Portland. Oregon. 
203 W. Pear! St.. Cincinnati, 0. 
Garfield Bldg., Cleveland, 0. 


“GS New Patent Derrick 
Swinging Engine 


ELTING that proves itself 
B= for a mixing machine has 
proved itself best for any job 
where moisture must be considered. 


Naturally waterproof materials 
are, through different resaons, un- 
suitable for power transmission. 
Leather is the only right material to 
use for belts. 


Schieren’s Duxbak Waterproof 
Leather Belting is ‘““Man Made’”’ 
waterproof, forming a combination 
of the most suitable material with a 
most necessary virtue. 


A 
I 
j | 
F 
i 
4 
















LIDGERWOOD 


aa ENGINES 
STEAM 


and 
ELECTRIC 


Built to meet 
the require- 
ments of con- 
tractors, rail- 
roads and 
general der- 


rick work. 


Double Friction Drum. Direct Current Electric Hoist, 15 to 50 H.P. 


Lidgerwood Mfg. Co., 96 Liberty St., N.Y 


Our price list and guarantee will 
interest you. 





Send us a postal and you'll have 
it by return mail. 













Flory Hoisting Engines 


STEAM and ELECTRIC 
For Contractors, Builders, Pile Driv- 
ing, Logging, Coal Mines, Quarr’es and 
general duty. 


Cableways 
Dredge Machinery 


all made to duplicate. —_ 
tested in our laboratory, and 
guarantee satisfaction. 


Write for 1910 Catalog BOOM SWINGER 
and Efficient 




















Belt Manufacturers 
New York, 300 Ferry Street 


Cane Bie hl 
641-643 Atlantic 1 Ave, ong South Station. 
Philadelphia, 2 26 8 South T h Third St 


Denver, 1752 Arapahoe 8 
Brooklyn, Cor. 13th_St. and 3d Ave. 
amburg, Germany, Auf dem Sande 1. 


Oak Leather ‘fanneries, Bristol, Tenn. 
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COAL STORAGE PLANTS} 


Designed and Built to suit the conditions and to 
handle coal with greatest efficiency and economy. 



























The illustration shows the 280-foot 
span, at the Maryland Steel Com- 
pany’s plant, Sparrow’s Point, Md. 
The bridge swings over a semi-circu- 
lar area and commands a storage of 
50,000 tons of run-of-mine bitumin- 
ous coal. 





Write for Catalog 


Electrically-Operated Pivoted Bridge-Tramway 





The J. M. Dodge Company 


Contracting Engineers 





| New York, 299 Broadway Miss Phi I ade I hi Chicago, 39th St. and Stewart Ave. 
H) Pittsburgh, 1501-3 Park Bldg. —- liade ‘P BA seattle, 439-440 New York Block 


DARLEY “ss: CONVEYOR 


SOME SIGNIFICANT CONTRACTS 

























Aeolian Company Columbia Plate Glass Co. 
American Smelting & Ref. Co. Chicago Suburban L. & P. Co, 
American Steel & Wire Co, General Electric Co. (2) 
American Woolen Co Inter Ocean Steel Co 

American ¥ a r aper Co, Massachusetts Cotton ag 
Armour & Co. (3) Lake Superior Paper Cos. 
Baldwin Loe oaaotive Co. New South Wales "Govt. 
Burgess Sulphite Fiber Co. Pierce Arrow Motor Car .* (2) 
Colonial Salt Co. Taylor Iron & Steel Co. 
Cleveland Worsted Mills Standard Oil Co. 


United States Government (5) 


Guarantee Construction Co. 
CONTRACTING ENGINEERS 
201 Devonshire Street BOSTON 90 West Street, NEW YORK 


Ashes Skip Hoist 


Steam Electric Hydraulic Pneumatic 
HIGH CAPACITY 


eee THE Saraet 


INSTALL, OPERATE 
and MAINTAIN 


WRITE FOR PRICES 
AND SPECIFICATIONS 


Ppa 
ana a 











Conve dieaih = hoisting machinery, Robins Coal and 
| Coke ving, ele a ‘complete stock of chains and 
sprockets. Write he savathily bulletins. 


ROBINS CONVEYING BELT CO., 13 Park Row, New York 






| ere 
H. BEAUMONT Co. 
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Unusual’Conditions 


here GANDY Has Proven So Successful 
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Uy 
Read this convincing letter from My, 
one user: % 
Gentlemen :— ; = se Y 
We have two GANDY Main Driving Belts 
working under peculiar conditions. We require 
the belts to slip when overloaded. The Gandy 
Belts meet our requirements, and are as good as ever 
Leather belts working under like conditions would 
soon be destroyed by the heat generated in slipping 
Yours very truly, The Seranton Button Co 
(Signed) P. L. Sylvester, Supt 
The many letters we receive along this line show how 
serviceable the Gandy is under extraordinary conditions, 
and convinces us it will prove itself to be the most durable 
and economical belting for your work. 
Remember 


The Gandy Belt 


is made by the largest manufacturers of stitched cotton 
H, duck belting in the world, backed by more than thirty 
Y years of success. 
YY We want you to give the Gandy a trial—let us. prove 
Gp, ‘ust what it will do for you 
Write today for samples, prices and 
full information. 


Where Excessive Wear, 
‘Renewal of Parts, and 
Expensive Break- 
downs Are Factors 
to Be Overcome 


Manganese Steel Chains, Sprockets 
and Spiral Conveyers are unequalled. 

Especially adapted for handling raw 
materials in Cement Mills, Fertilizer 
Works, Ashes, Coke, Rock and other 
gritty or abrasive materials which come 
in contact with them. 

Comparative tests show that Manga- 
nese Steel possesses 50% greater tensile 
strength and 100%, greater wearing qual- 
ities than Malleable Iron. 

Attachments are interchangeable with 
those of the Standard Malleable Detach- 
able and Steel Bar and Malleable Chain. 

Write for complete information, prices, 
etc. 

Our New General Catalog No. 82 shows 
a most complete Line of Chains and At- 
tachments for every conceivable Elevat- 
ing and Conveying purpose, containing 
many full size illustrations. 

Mailed on request to intending pur- 
chasers only. 


JEFFREY MFG. CO. 
Columbus, O. 


How you can always rec- 

ognize Gandy Belting. Look 

for these three identifying 
marks: 








Ist—The Green Edge. 
2nd—The Trade Mark. 


3rd—The Brand—The 
Gandy Belt. 


The GandyBelting® 
735 W.Pratt St. 
Yy,. Baltimore Maryland 


I,New York Office -88-90 Reade St, 
MLL Ll 


is 


Ra Dye. aay 






























STIFF LEG HEAD BLOCK 


of Latest Pattern 
Note how simply it is attached to mast 
Patented by 
THE TERRY & TENCH COMPANY, Inc. 


Room 1044, Grand Central Terminal, New York 





Star Brand Blocks 
Are Standard 


If you are in the market for blocks of any de- 
scription—for hoisting one or one hundred 
tons—it will save you money to write, 
Boston & Lockport Block Co., 
108 Condor Street East Boston, Mass. 





WHEN BUYING A CRANE CONSULT THE 
SPECIALIST 





We bua Locomotive Cranes only 
THE OHIO LOCOMOTIVE CRANE CO. 


MANSFIELD STREET, BUCYRUS, OHIO 


















hen you are in a hurry 


for an engineer, surveyor, draftsman, or in fact any 
nical man, a Situation Open ad. in ENGINEER- 
ING News will place you in touch with the largest number 





; A : 7 New York Chicago 
of men in the shortest time. Advertisements received Boston Charleston, W. Va. Be. Louis 
Wednesday morning will be inserted in the Situation Open ont: tlanta, Ga. mver 
columns of the issue of the following week. Pittebungh a any 


6-27-12 
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NCREASE the output 

of your shop by in- 
creasing the efficiency of 
each machine. 

Possibly your present 
power facilities are O. K. 
Then, all you need in new 
equipment is a 


system of transmitting power from Morse Silent Chains are used in all 

the motors or shafting tothe machines. kinds of shops all over the country, 
Morse Silent Chains will increase always with entire satisfaction and 

the efficiency of your machines be- most economical results. 

cause they lose less power in trans- Poor machines are made good, and 

mission. At whatever speed desired good machines better by Morse Silent 

to run any machine, maximum power Chain Drive. 

is always available. Write for the Bulletin No. 1111. 





Morse Silent Chain Driving Lathe 


Morse Chain Company, Ithaca, N. Y. 


: SAFETY AND 
For Light and Heavy ; CONVENIENCE 


Duty Derricks 
One of our Hoisting Engines with our wood 
' guide material elevator makes a complete and 
economical outfit for any contractor. 

Light and very compact, making them the 
ideal engines for transporting from 
place to place. 

Wealso make Derrick Cars, 
Derrick Irons,Hand Powers, 


Blocks and Sheaves. Mate- 
rial Elevators, etc., for 


National Hoisting 
Engine Company 


Harrison, N. J. ’ RAVENNA, OHIO 


Thomas Carlin’s Sons Co. 
| 1600 River Avenue, N. S., Pittsburgh 

CONTRACTORS PUM | tioist Derricks, Engines, Boilers, Pumps 

. HOISTS and Contractors’ Machinery 

> WITHTHE PERFECT 


SRM MECHANS | | The “ONE-PIECE” Turnbuckle 





ae ELECTRIC 
Hi) Web AMERICAN ENGINEERING COMPANY 


Macuinists ano Founoers 





PHitapecenia Pa. 


Il'seno roe cavacoe 2 ii) | MERRILL BROTHERS Maspeth, New York City 
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THE McMYLER INTERSTATE CO. 


New York CLEVELAND, OHIO Chicago 


LOCOMOTIVE CRANES 


Locomotive Cranes 


For All Classes of Service 


The Industrial Works line of Locomotive Cranes comprises 
types suitable in every way to give best service on any class 
of engineering work. 





The cranes described in our catalog range from 5 tons to 150 
tons capacity, and represent the experience of years spent in 
the manufacture and development of this class of machinery. 
Your most careful investigation is invited, and we'll gladly 
send our catalog on request. 


INDUSTRIAL WORKS 
BAY CITY, MICHIGAN 


Menufacturers of Locomotive and Wrecking Cranes from 5 
to 150 tons capacity, Freight Station Cranes, Pile 
Drivers, Transfer Tables, Grab Buckets, Lifting 
Magnets, Rail Sawing Machinery. 





Used in Bridge Erection 





40 Ton Crane 





‘es Agencies : George M. Newhall Engineering Co., 
Me edt Iphia and 50 Church St , New York; J 

G. Mille r, St. Louis; F. H. Hopkins & Co, 
Montreal; J. I. Blount & Co., Bir- 
mingham, Ala. 


are the Most Easily 
Operated, Durable, 
Accessible, Simple 
and Efficient Cranes 
on the Market To- 
day. 


Write for catalog 
No. 128 


Link- Belt Company, Philadelphia, Chicago 


. 299 Broadway St. Louis, 5 dam Nat’! Bank Bldg. 

Boston, 13] State Street Seattle. . ‘ 118 King Street 

Buffalo . . . . . Gi Ellicott Square Denver, saa Landreth. Shubart & Co. 

Pittsburgh, . - « 11-3 Park Bldg. San Francisco, ‘ Eby Machinery Co. 
New Orleans, . Wilmot Machinery Co. 


“HAISS" CONTRACTORS’ TYPE rr A = 
: s 


CLAM SHELL BUCKETS 


Made Entirely Of Steei - 
Digging qualities superior owing to shape of shell IR ROP 
and increased leverage. Adapted for handling E ER 


sand, giavel, broken stone, coal, excavati OR VE POS 
when Cel with teeth. Used by largest r . RY PUR . 
R. R. and contractors, Send for Catalog “*B.”’ 


Onn 8 ae Sern erneey |e HAZ are 


50 Dey Street 
. cow YC K CITY 
when fitted with a Clam reanteaiarn 


* 
Browning Cranes Shell or Orange Peel Buck- 81 Conestoga Bids. 
et, will handle your coal, 5 ee 
sand, gravel, crushed stone, earth and similar material, at a Oa 
very ‘low cost. If you have an excavating or material hand- [| CHICAGO, ILL. 
ling problem of any kind, “TELL US YOUR TROUBLES.” “ 


The Browning Engineering Co., Cleveland, Ohio 





Put Your Handling Problem Up To Us 


Complete Elevating, Hoisting and Handling Equip- 
ments designed and installed. Locomotive Cranes. 


The Exeter Machine Works Pittston, Pa. 





TURNBUCKLES—CLEVIS NUTS 


FORGINGS OF ALL KINDS 
CLEVELAND CITY FORGE & IRON CO., CLEVELAND, OHIO 









| 


soe ll 
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Information 
Concerning 
Economical 
Conveying 


is the object of our 


red book on 


Aerial Tramways 


mailed free upon request 


The repairs required by a cheap aerial 
tramway, added to loss caused by delays, 
soon wipe out the difference in first cost. 
The best is the most economical and 
that is a BLEICHERT. 

Adapted to all purposes, all conditions, 
and the heaviest duty. 

We are the sole licensees and manufac- 
turers in America for the Bleichert Sys- 
tem. 


The Trenton [ron Company 


Trenton, N. J. and 30 Church St., New York 
AMERICAN STEEL & WIRE CO.: Salt Lake City, Utah, and Denver, Colo. 
UNITED STATES STEEL PRODUCTS CO.: San Francisco, Cal., Los Angeles, Cal.. Portland, 


Ore.. Seattle, Wash., Montreal, Que., Toronto, Ont., Vancouver, B, C., Winnipeg, Man. 
and Mexico City. 


MEAD -MORRISON 
MANUFACTURING COMPANY 
Sturdy, Efficient, Reliable Grabs 


for every service are included in the Mead- 
Morrison line. Clam Shell and Orange 
Peel Types for Contractors’ Work, 
Coal Handling, Mining and Exca- 
vating. 
Correspondence .invited. 
Works and Main Office: 
CAMBRIDGE, MASS. 


NEW YORK. 149 Rroadway. CHICAGO, Monadnock Block. BALTIMORE, 821 Equitable 
Buildi .. PITTSBURG. 108 West Parkway, N.S. SAN FRANCISCO, Metropolis Bank Build- 
ing.’ NEW ORLEANS, 110 North Peters 5t. MONTREAL, 286 St. James St. 


The Best and Most Powerful 


GRAB BUCKETS 


are manufactured by 


ANDRESEN. EVANS co. 


635 aoe a Building 


Manufactured and Sold in Canada by 
H. P. ANDORESEN. Vo15-1516 City Hall Square Bldg. 
cago, le 


Pile Drivers 


Vulcan Iron Works, 
Station D,. 


. Chicago, Ills., U.S. A, 


‘ 
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Illustration No. A1642—A Hayward Skid Excavator in Gravel Pit Work, 
Operated by the Vandalia Railroad Co. at Terra Haute, Ind. 


ANOTHER RECORD—275,000 cu. yds. Handled 
Yearly by this Hayward Skid Excavator 


When new rehandling or digging records are 
made—it is usually a Hayward Bucket that 
makes them. When speed is imperative and 
the work must be finished ahead of time, Hay- 
ward Buckets ‘get away” with the work. 


HAYWARD 
SKID EXCAVATOR 


shown above, dug 275,000 cu. yds. of gravel in 
one year. 


The 2} cu.yd. Orange Peel Bucket, operated on a 
65 ft. steel boom, worked to a depth of 40 ft.. below ground 
level, cutting a strip 50 ft. wide. 


The gravel was dug from pit and transferred to 
waiting cars which in turn hauled it two miles to storage. 
Eight cars were loaded per hour, making an average of 2,000 
cu.yds. daily and the net cost was 8c. per cu.yd. loaded 
and placed at a storage point two miles distant. A remark- 
ably low cost for digging and storing gravel, considering 
that the cost of hauling by rail is included, it being impos- 
sible in this case to separate the cost of hauling from the 
actual work done by the Excavator. 


We design and build these machines from 2} cu.ft. 
up to any size desired. Illustration No. A1373 shows 
one of our small machines operated by gasoline engine. 
Skid machines of these general types can, by minor 
changes, be used for a variety of purposes—as a Skid 
Machine, as a Dredge, as a Traveling Derrick, as a Trav- 
eling Excavator, etc. 


Hayward Buckets when used on various classes 
of operating rigs and Hayward Machinery 
will’ be found wherever greatest efficiency, 
speed and absolute reliability are desired. 


catalog 
(with prices) ever 
ished 


The 
Hayward 
Company 
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“TT ONLOC’”?’ AUTOMATIC BUCKETS 


eee the oR ae 
 DUMPE 
2 BY THR. | 

DROP OF THE FLAG” 


Something New In Buckets 


WILLIAMS latest type S.X. BUCKETS 
for heaviest excavating and dredging. 


WILLIAMS latest type S.C. BUCKETS 
for all other kinds of heavy work. 


These buckets do work and handle 
material not approached by any 
other buckets. 


Why be satisfied with ‘something just 
as good” when you can have THE 
BEST. 


Full descriptive matter, blue prints, di- 
mension sheets, etc., for the asking. 


Anticipate your wants in time. Don’t 
put it off. Write today. 


We manufacture 294 different types and 
sizes of buckets of our own design 
and patent, and can furnish a bucket 
for any or every purpose. 


The G. H. Williams Co. 


1513-1515 Rockefeller Building 
Cleveland, Ohio 


Will double your output and reduce 
your pay-roll. 


A two line bucket that has many 
advantages. 


Not a hand need touch it 
No men waiting to reach it 
No waiting for men to reach it 


‘Dumped by the Drop of the Flag’’ 


Hingeless self adjusting doors that 
work with a sliding movement; 
nothing sticks to them; always tight; 
cannot jam or overlap; no repairs. 


More work with less men. 
Quicker work at less cost. 


Sizes: 1, 14, 14, 2 and 2} yds. 


Write for prices. 


Charles Longenecker & Co. 


150 Nassau St., New York, U.S.A. 


RICKARDS 


Poe 
CAST 
STEEL 
GUARANTEED 


BETTER 


‘Sy, SERVICE, xX 
oe. Lowe 
[o ra [a0se hd 


Write for 
Circulars 
and Prices 


Prank D. Moffatt & Co., 81 Fulton St. N. Y., 89 State St., Bos,on 


INDUSTRIAL SUPPLY & EQUIPMENT CO. 


407 SANSOM STREET, PHILADELPHIA 
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The 

Bishop 

Derrick 
Excavator 


Is Strong and Durable, 
Efficient and 
Economical 


You simply cannot afford to 
leave the Bishop Steam Shovel 
Derrick Attachment out of 
your: equipment. It will en- 
able you to do all the excavat- 
ing necessary with the der- 
rick, and save on the use of a 
steam shovel. Consists of a 
simple strong traveling’ car- 
riage, that can be fitted to the 
derrick boom, which carries 
a dipper arm and dipper of 
the steam shovel type. Oper- 
ates below the base of the 
derrick and to the full length 
of the boom. Carriage is 
locked in any position, and is 
automatically released to trav- 
el to the dumping position 
when the dipper is raised. 


Union Iron 
Works 


West Shore 
Station 


Hoboken, N. J. 


May we send you the 
catalog 
and fall particulars ? 
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Seal 
Pee ee 


A Remarkably Successful Machine 


casouns _MONIGHAN 
vowe® EXCAVATORS 


For a long time Contractors have been looking for a practical 
and successful Gasoline Power Drag Line Seavenive-~and 
have not found it. 

Now we have brought forth the only one of its kind—a 
Gasoline Power Drag Line Excavator—that is practical and 
successful, and in so claiming we do not hesitate to risk the 
reputation we have built up with our line of Steam Power 
Monighan Steel Drag Line Excavators. 


Ouv new Catalog gives full facts and particulars. Write. 


MONIGHAN MACHINE COMPANY 


2018 Carroll Av., CHICAGO, ILL. 
SALES AGENCIES—P. B. Engh, 314 Pacific Electric Bldg., Los Angeles, 


Bucket Overloaded—1000 Feet Away 


If you can’t reach out 1000 ft., in all directions, pick up a 23% overload 
in your bucket of anything but solid rock, and dump it—at one operation— 
-if you can’t do that, then you haven't got the utmost in excavators. 


Slack-Cable Excavator 


That’s the answer—the most economical and most easily operated ma- 


chine made. 


Three men can dig, screen and wash hundreds of tons a day. Set the 
power pliant up onee—then excavate all aroumd—a 1000 feet out. 


And at the outside of that 1000 feet, the bucket will pick up a 23% 
overload, No near-full bucket, but heaped up—23% as much outside as in. 


You need to know more about the slack cable way. We've a booklet 


explaining it. 


Write for it today. 


(Patented.) 


Cable Excavator Company, Musings: 


M. Beatty & Sons, Limited 


Welland, Ontario, Canada 


Steam Shovels, Derricks, Dredges, 
Ditchers 


Steel Dump and Deck Scows, Submarine Rock Drilling 
Machinery, Mine Hoists, Hoisting Engines, Centrifugal 
Pumps, Steel Skips, Coal and Concrete Tubs and other Con- 
tractors Machinery. 


Sole Canadian Maker 
WILLIAMS’ “FAIVRETTE” CLAMS 


We do not manufacture for Export 


Dredging Pumps 


Steel or Iron, Liners or No Liners. 


Cutter Machinery 
Strong Design, Efficient Cutters. 


Complete Hydraulic Dredges 
Wooden Hull or Steel Hull, 
Steam or Electric 


The Norbom Engineering Co. 
Denckla Building - Philadelphia, Pa, 
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FULL CIRCLE SWING 
STEAM SHOVEL 















The most practical 
shovel built. It is 
designed and con- 
structed to work 
efficiently and eco- 
nomically. 















Adapted to classes of 
work where the or- 
dinary steam shovel 
cannot be advan- 
tageously employed. 













On excavation oper- 
ations involving 
moderate daily out- 
puts it has proven 
efficient and  eco- 
nomical. 









The excellence of 
its design is supple- 
mented by the high- 
est grade of work- 
manship. 





“THEW” Shovels are equipped with the Horizontal Crowding Motion and the Fult Circle Swing 


Features that make these machines of superior merit—The Crowding Motion enables them to work 
economically in shallow cuts and the Full Circle Swing enables the delivery of excavated material at 
any desired point. 

Only one operator is necessary and he can at all times have an unobstructed view of the dipper, 
enabling him to handle the machine in an effective manner. 

If you will write and tell us of the conditions you have to meet on that excavating job of yours, 


we will show you a way to do it economically. The knowledge of experts is at your command, 
gratis. Correspondence invited. 


The Thew Automatic Shovel Company 


LORAIN OHIO 


HYDRAULIC DREDGES 


Are built by us, in all sizes from 12” to 24” 


Steam or Electric 


Where current is available electricity furnishes a conven- 
ient and satisfactory motive power, and possesses many 
advantages over steam; but we build both kinds and 
solicit an opportunity to demonstrate our ability to fur- 
nish you a high class dredge using either steam or electzic 
power. 


Charles Longenecker & Co. 


ENGINEERS 


20” Electric Dredge installed by us on New York State Barge Canal. 15¢ Nassau Street New York, N. we 








Stet BUCKETS 0 


N EXPERIENCE of over 40 years in making Clam Shell and 

A Orange Peel Buckets has enabled us to —— ideal buckets in 

every particular. A comparison of these buckets with those of 
otrer construction will substantiate our claims. 

Our Clam Shell Bucket is copecially a apte . to the unloacing of coa! 
from targes into cars, storage bins, hoppers or trucks, as vel! as to tle 
han: ling of sand, gravel, Girt, broken stone, lime or any penetrable ma- 
terial to which this class of bucket may be appropriately applied. All 
sizes kept in stock reac y for immediate ship:nent. Sen.i tor Catalogue 
and Price | ist. 

Our Orange Peel Bucket excels all others for unloading dirt cars, dirt 
scows, drecging mud or san‘ from rivers, cleaning irrigation, canal and 
general contractors’ and railroad use. 


We also make Clam Shell Oredges and Hydraulic Dredges for all purpeses 


THEO. SMITH & SONS CO., JERSEY CITY, N. J. 


Established 1865 Incorporated 1899 
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Titanite Explosive 


Has Passed All Safety Tests For 
Detonation, Fire and Electricity 


The most severe series of exhaustive tests to which an 
explosive can be put fails to show that Titanite Explosive 
is anything but safe. 

Titanite Explosive is safe to work with. Safe to 
handle. Safe to transport. And it combines safety with 
the highest efficiency and power. 

- Try Titanite Explosive in Tunnel and Open Cut 
Work; try it anywhere, in any place you would use dyna- 
mite, and compare results. 





Write for test sheets and further details. 


Waclark Titanite Explosive Co. 


Corry, Pa. 


THE SUCCESSOR TO NITROGLYCERIN DYNAMITE 


TROJAN POWDER generates no injurious 
gases from combustion, cannot freeze, will not 
explode from ordinary impact or jar, and stick 


for stick does the work of Nitroglycerin Dyna- 
mite at a lower cest. 


Correspondence Invited. 


TROJAN POWDER COMPANY | 


(Independent) 


New York, 65 Pine St. Salt Lake City, Dooly Block ene Stock petnees Building 
Portland, Ore., Railway Exchange Bidg. San Francisco, Phelan Bldg 
Allentown, Pa, A een National Bank "Buildin ng 


PILE SHOES 


Ask A Blasting Expert 
To Solve Your Problem 


Ask Keystone just how to save labor and 
money—how to get the utmost out of 
your explosive. 













Every kind of blasting supply you need 


—ready for quick delivery Large or Small in Stock 
Reliable in every sense of the word. CONCRETE INSERTS 
All Size Bolt Sockets in Stock 


Permissible Powder for Gaseous and Dusty 
mines. Passed by the U. S. Government. 


25,000,000 Ibs. Dynamite already sold to 
U. S. Government for building the Panama 
Canal 


Keystone-National Powder Co. 
Emporium, Pa. 


Janney, Steinmetz & Co., Philadelphia, Pa. 


“it, PILING fiSens 


WHOLESALE LUMBE 























SEND US YOUR INQUIRIES OUR PRICES WILL INTEREST YOU. . 






THOMAS J. TALLEY’S SONS fisannh. 
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GOUBERT 
PLE-DRN 


HAMMER 


The cylinder is the ram 
that strikes the blow. 


Made all of steel—prac- 


tically indestructible. 


Send for catalogue 


A. A. GOUBERT 
O0 WEST ST. 
NEW YORK 


E. A. Buell, President Edm. Christian, Eng. and Gen. Mgr Percy A. Smith, Asst. Mgr. 


NORFOLK CREOSOTING CO. 


Citizen’s Bank Building 
NORFOLK, Va., U.S.A. 
A MODERN PLANT Adapted to Filling the Most Rigid Specifications 
Send for Descriptive Book—Spanish or English 


Office: 50 Church St. 
ca Oe 
Sa 
Timbers, Piles, Poles, Paving Blocks and Lumber , 


MANUFACTURERS OF 
Cross Arms and Wyckoff Conduit for Underground Wires 





ATLANTIC CREOSOTING & WOOD PRESERVING WORKS 
NORFOLK, VA. 


This thoroughly modern a equipped with three cylinders and latest a 
“liances for the treatment of piles and timber with Creosote O Oil or other 
a tely on Norfolk harbor, with unequaled 
ng via rail or water. We solicit your inquiries, es ane 
west ble prices consistent with 


aS 

ilities for shi 
our customers 

peemgs delivery of orders. 
W. H, WALES, Jr., 


General Manager, NORFORK, VA, 
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WOOD PRESERVING 


Dead Oil of Coal Tar Process. Piling, Timbérs and Ties 
Creosoted according to specifications. Rail or water 
Delivery. Creosoted Wood Paving Blocks 


The Barber Asphalt Paving Co. 


Office and Works: MAURER, N.J. 


American Creosote Works, 
New Orleans, La. (Station B) 


Creosoted cross arms, Lumber, Paving Blocks, Piles, Poles and Ties. 
Private free wharf for ocean vessles at New Orleans. 


Capacity 60 million feet board measure annually. 


LEHIGH 


Sets 
The 
Standard 


Because it is always uniform, light 
in color and possesses high teusile 
strength. These important qualities 
are obtained through the high scand- 
ard of manufacture which is observed 
at all our eleven mills. Frequent 
tests, care in manufacture and super- 
vision by men who have had years of 
experience in cement making are the 
essential factors which have placed 
Lehigh where it is today—the cement 
that sets the standard. 


Lehigh Portland Cement Co. 
New York Office, 261 Broadway 
Western Office, Chicago Eastern Office, Allentown 
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HE REAL ECONOMY in con- 
crete work depends largely on the 
materials used. There are good 
materials, and poor. The heart of con- 
crete is good cement. The economy in 
good concrete is getting the right cement. 


Dependability 


is just what we claim for Atlas Portland 
Cemenit—always uniform—the indisputable 
standard of quality. If you are looking for 
this real economy, you will-do just what the 
U. S. Government did on the Panama Canal 
—use Atlas Portland Cement exclusively. 










**The standard by which 
all other makes are 
measured’’ 

























Portland a Co. 




















OFFICES 
PORTLAND CHICAGO - > - 72 West Adams St. 
— ee st. ae — PITTSBURGH e.. ° = Frick Building 
Morris Bidg Philadelphia.Pa Corn Exch Bank Bidg Chicago, Mt MINNEAPOLIS - - Security Bank Bldg. 





Productive capacity ever 50900 barrels per day —— largest in the World. 


ANNUAL OUTPUT 12,000,000 BARRELS 
PLANTS AT CHICAGO AND PITTSBURGH 






PENNSYLVANIA PORTLAND CEMENT EVERY BAG ALIKE 


Output 4,000,000 Bags Annually 


WAS USED BY THE 
O’ROURKE ENGINEERING CONSTRUCTION CO. DEXTER Pou CEMENT 
} : In the largest caissons ever sunk on land. Foundations of the The Exceptional Standard 
N. Y¥. Telephone Co. Bldg., Walker and Lispenard Sts., New York. SOLE AGENTS 


PENNSYLVANIA CEMENT CO., 29 BROADWAY, NEW YORK CITY SAMUEL H. FRENCH & co., PHILADELPHIA 


ALPHA PORTLAND | € ae eres 


The Recognized Standard American Brand 


. ad | On the market for the past twenty years. One brand only 
i a manufactured—a strictly straight Portland which in uniform- 
; 2 Bae mee ity and general excellence cannot be equaled. 


Write for our Handsomely Mustrated Book, Sent free, 


ALPHA PORTLAND CEMENT CO. wit . : _ 
General Citice, 6 Contre Square, Easton, Pa. Over 1,000,008 Barrels for Ashokan Dam [2."* °"* 


BUY THE BEST 


4 tee ae Old Dominion Portland Cement 
f i , zs Works~Fordwick, Va, 
: RCUNALA Lo : Penn-Allen Portland Cement 
BE American Works~Penn-Allen, Pa. 
| For All i re aoe Phoenix Portland Cement 


em St Works—Nazareth, Pa. 
ca iS te TL ae Wm. G. Hartranft Cement Company, Sole Selling Agent,” 
eects ee Eee a Rea) Estate Trust Bldg., Philadelphia, Pa. 


WHITEHALL “cemenr’ 


WHITEHALL CEMENT se a 
1722 Land Title Building PHILADELPHIA 










Saylor’s Portland Cement 


Oldest American Cement 


Coplay Cement Mfg. Company 


1106 Land Title Bidg., Philadelphia 1360 Fifth Ave. Bldg., New York City 
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MEDUSA 


WATERPROOFED WHITE 


PORTLAND CEMENT 


TO THE EXTENT OF OVER 5,000 
BARRELS IS BEING USED IN THE 
NEW WOOLWORTH BUILDING, NEW 
YORK CITY, THE HIGHEST BUILDING 
IN THE WORLD, HERE ILLUSTRATED 















As a coating for concrete or cement walls in mills, breweries, 
refrigerating plants, houses, garages and similiar construction 


Bay State Brick and 
Cement Coating 


Is Unsurpassed 







THE FIRST TRUE WHITE PORTLAND CEMENT EVER MANUFACTURED 


PERFECTLY WHITE IN COLOR AND STAINLESS 

















THE BRAND THE U. S. GOVERNMENT HAS USED 
IN FIFTY BUILDINGS IN THE PAST TWO YEARS 
It has twelve years endorsement from 


the leading contractors and architects of 
America. 

It protects concrete against moisture and 
is a fire retarder. 

Be sure and send for our booklet No. 15. 


Wadsworth, Howland & Co., Inc. 


Paint and Varnish Makers and Lead Corroders 
82-84 Washington Street Boston, Mass. 















FOR EXTERIOR AS WELL AS INTERIOR WORK 






Write for free booklets and samples of 
MEDUSA WHITE PORTLAND CEMENT 
MEDUSA WATERPROOFING 

MEDUSA WATERPROOFED CEMENTS 
SANDUSKY PORTLAND CEMENT CO. 


SANDUSKY, OHIO 







































Made from Rock of Absolute Purity 


Vulcanite Portland Cement 


The Brand with a Reputation 


The following Educational Pamphlets will 
be sent to parties located in the New Eng- 
land States, New York State, New Jersey, 
Pennsylvania, Delaware, Maryland and the 
District of Columbia. 

No. 4—Hair Cracks and Crazing on Con- 
crete Surface. 

No. 6—Economica! Section and Propor- 
tion of Aggregates. 

No. 7—Cement Sidewalk Paving, Method 
of Construction. 

No. 8—Reinforced Concrete Residences. 

No. 10—Concrete Surface Finishes. 


Main Sales Office: 200 Fifth Ave., New York 
Main Office: Land Title Building, Philadelphia Per Annum 


DRAGON 
PORTLAND CEMENT 


For almost a quarter of a century 
used in over two thousand places. 


Illustrated Pamphlets Free, 


LAWRENCE CEMENT COMPANY 
1 Broadway, New York 


LAWRENCE PORTLAND CEMENT CO. 
Philadelphia 










TURNER CONSTRUCTION CO. 


REINFORCED CONCRETE 
CONSTRUCTION 


Rotary Cement Kilns, Dryers and Coolers 


Engineers 2nd Contractors 
BUSH FACTORX No. 4 MAIN OFFICE: 11 BROADWAY, NEW YORK 
Foot 35th Street, Brooklyn —grasey ginice: 312 Pradential Building, Buftalo, W. ¥. 


One of the six factories which we have 
constructed for the Bush Terminal Co. We have completed over 300 structures. 





ALL USERS OF TUBEMILLS WILL BE INTERESTED IN 


CYLPEBS 


PATENTED 


F. L. SMIDTH & CO. *°SHYSULET 






VULCAN IRON WORKS, Wilkes-Barre, Pa., U.S.A. 
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TRIANGLE lode 
CONCRETE 
REINFORCEMENT | 


HE most conservative 








design in concrete floors 





is only safe from possibilities 








reinforcement 
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The Lowest Prices 
Consistent with the 
Highest Quality 


We can quote you lowest 
prices and deliver promptly 
the very highest quality in 


PLAIN BARS, ROUNDS, 
SQUARES, FLATS, 
TWISTED BARS AND 
SPIRAL BARS, 


# TO 1} 

Also 4, 5/16 and 3 
SOFT STEEL ROUNDS 
CHANNELS 
FOR FIREPROOFING 
STEEL BARS FOR CON. 
CRETE REINFORCEMENT 


rolled from Billet Steel of the 
very highest quality. Shipped 
promptly. Every foot guaranteed. 

postal will bring @ prompt re- 
sponse. Send it. 


Buffalo Steel Company 


called for must be installed 








(Suburb of Buffalo, N. Y.) 





exactly in accordance with 


















the specifications or left out 
entirely—not much chance 
of the latter—the omission 
would be too dangerous. 

If you call for “wire 
mesh or other fabricated re- 
inforcement” and leave out 
the nullifying clause “or 


* your design must be 





Tonawanda, N. Y. 









Plates 


represent one of the simplest and least expensive 
methods of reinforcement for concrete floors, roofs, 
Being of a cross-ribbed, dovetailed, key- 

stone formation, they are not only” exceedingly strong 
and stiff, but afford an excellent plastering surface on 
They interlock at ends, are fastened with 
clips at sides, and can be placed by two men as quickly 
as they can be carried to the job. By their use, you 
save the cost of the wooden forms necessary for other 
methods of ene and the time and money neces- 

em 


American Steel & Wire Co.’s 
Sales Offices 
DENVER, First Nat'l Bank Bidg, 

736 South 34 West Street 


16th and Folsom Streets 
PORTLAND, Ninth & trving Sts. 



















BOSTON . 
PITTSBURGH . Frick Buliding 
— Union Trust Bidg. 


Write for “Ferro-Lithic"—« gives every detail. 


THE BERGER MFG. CO. 







Weeteres Reserve Building 










ouis, 
a oe Bank Bidg. 
United States Steel Prod- 


CANTON, OHIO 

Boston Philadel Atlanta 

oe an nominee San Francisco 
Black and Galvanized Eaves, 


Trough 
gut tear Pg, Meier Pe, Von Lit, eal Poms Lath, Tin Plate, 





‘Genk’ of Ottawa 
ST. PAUL-' eet Export Representatives. 
Pioneer Building. 
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Havemeyer Bars 


for Reinforcing Concrete are being used 
to-day on the most important concrete construc- 
tion work in the country. 


Havemeyer Bars are recognized as the 
standard Type of reinforcement. 


Why? 


Because Havemeyer Bars are rolled to the same 
weight and area as plain bars in both round and 
square sections. 

The metal in the deformation enters directly into the 
tensile strength of the bar—so that 


“Every Pound Pulls” 











There is no excess metal used only for securing a 
mechanical bond in the concrete. This means a saving 
in money to the purchaser. 

Laboratory tests have shown that the Havemeyer 
Bar has the strongest possible grip in concrete. 

Havemeyer Bars are rolled in Chicago and Pittsburgh 
districts and are carried in stock in the principal cities 
for immediate delivery,.thus insuring to purchasers the 
very best service possible. 

Havemeyer Bars are rolled exclusively from the high- 
est grade of NEW BILLET Steel. 

Havemeyer Bars are the easiest and cheapest bar 
for the contractor to bend, fabricate and handle in con- 
struction work. 


For further information, address, 


Concrete Steel Company 


Monadnock. Block 32 Broadway 70 Kilby Street 
Chicago New York Boston 


or any Havemeyer Bar Selling Agent 


We beg to announce that we have 
organized The New England Cement 
Gun Company, which Company has 
by interchange of ownership and by 
contract become the Exclusive Licensee 
to use, lease and sell the Cement Gun 
in the whole of the New England States. 


The New England Cement Gun Company 
is operated by the Ambursen Hydraulic Con- 
struction Company. The headquarters are 
therefore at 88 Pearl St., Boston, Mass. The 
New York office, however, will not be at the 
office of the Ambursen Hydraulic Construction 
Company, 111 Broadway, but for concentration 
of energy and experience will be at the general 
offices of the Eastern Cement Gun Company, 
and other Associated Companies, 30 Church 
St., New York. Correspondence can be ad- 
dressed to either office. 


The scope of the Cement Gun can be de- 
scribed as almost without limit in its application. 
Results that are impossible by hand work be- 
come not only possible but perfect by the use of 
the Cement Gun. 

As a bare outline of its application we would 
mention the protection of steel in buildings, the 
protection of bridges and trusses against corro- 
sion from locomotive exhaust, the securing of 
loose or sliding rock and the plugging of springs 
in cuttings, the lining of tunnels and pipe con- 


UNIO Wel tae ye 


Sel Ubi) 


BENT TO SPECIFICATIONS 


SQUARE TWISTED 


SIZES 'A41N. TO 1'41N 


BEAMS 
STIRRUPS 
SPIRALS 

ETC. 
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The Ambursen Hydraulic Construction Co. 


duits, the lining of canals in loose ground, the 
paving of slopes in earth embankment, the 
water-proofing of cellars and damp locations 
generally, the building of concrete houses in 
competition with wood, the rejuvenation of old 
houses by virtual conversion into concrete ex- 
teriors, the waterproofing of cement-block 
houses, the exterior finish of walls laid up in 
terra cotta tiling, the preservation of crumbling 
brick walls, the surfacing of paved highways, the 
lining of steel ships or barges, the building or 
lining of tanks, towers, conduits, etc., and in 
general the execution of any class of cement 
work that must be proof against the disin- 
tegrating action of frost, sea water, acid solu- 
tions or corrosive fumes, etc., etc., etc. 

We roquest that problems of all kinds be 
presented to us by architects, mill engineers, 
civil engineers, city engineers, railroad officials, 
contractors and builders, presidents of Building 
& Loan Associations, ship builders, gas works 
chemical works, paper mills, textile mills, private 
parties and so on through the list. It is our 
business to solve every problem, meet every 
condition and overcome every difficulty. 


Very respectfully, 


The New England Cement Gun Co. 


88 Pearl Street, Boston Mass. 
30 Church St., New York, N.Y. 


dozens 0 
testify to the excellence of 


Vol. 67,.No. 26 


The Boston Post Office 


The Longfellow Bridge, the National City Bank and 
pe ad magnificent buildings and bridges 























samen NRT ma pe ams me mS 


Rockport Granite 


and to our ability to handle work of the largest size. 

Our quarries are fully oquippee with modern 
derricks, and our cutting sheds and polishing mills 
are fitted throughout with compressed air machin- 
ery of the latest type. Coasting vessels and steamers 
can load directly at our wharves, and we cao ship 
promptly to any destination. Write for estimates. 


ROCKPORT GRANITE COMPANY 
ROCKPORT, MASS. 


New York, 21 Park Row : Chamber af Commerce Bldg 
Repecscuted by P. &. Poster. : Boston, 81 State St. Represented by J. D. Duffy 









nies oe a AR LS Ee 


FRANKLIN STEEL COMPANY 
FRAN KLIN. PENNSYLVANIA.U.SA 
BUFFALO ; CLEVELAND PHILADELPHIA BOSTON 


EME CO BANK o 320 BOCHEPELLER Lie) REAL EST.VE TRUST BLOG 2 PEARL ST 










June 27, 1912 Selling—ENGINEERING NEWS—Section 


Marshall 
& Fox, 
Architects Bie 


Progress View Taken Jan. 19, 1912 


A most remarkable example 

of construction under difficul- eaids tee canaaaen sae 
ties is shown in these progres- 

sive pictures of the 


C.B. & Q. 


General Office Building, Chicago 


While this work was in course of construction, the coldest weather in the memory 
of the oldest inhabitant prevailed. Regardless of the cost and hardships these condi- 
tions entailed, the contract was carried through successfully and expeditiously by the 


National Fire Proofing Company 


This achievement would have been entirely impossible without the use of the mater- 
ials and methods developed by this organization for fireproofing modern buildings 
of all dimensions. 


Full details and plans of Terra Cotta Hollow Tile construction supplied upon re- 
ceipt of specifications. Prospective builders may at all times command this Com- 
pany’s advisory services based upon its years of leading experience. 


NATIONAL FIRE PROOFING COMPANY 


(OFFICES IN ALL PRINCIPAL CITIES) 
PITTSBURGH, PA. 


New York, Flatiron Buide WasuInGTon, Colorado Building Detroit, Penobscot Building 
TON, John Hancock ing CANTON, City’ National Bank Building Minneapouis, Lumber Exchange 
Cuicaco, Com’! National Deak uilding Crnctnnatt, Union Trust Building Los Ance es, Central Building 
- Purtapeputa, Land Title Building Co_umsus, W. Broad Street Toronto, Traders’ Bank Building 


TWENTY-SIX FACTORIES IN THE UNITED STATES 
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Neb. 



































General Offices. Pittsburgh, Pa 





acific Coast Representatives 
































UNITED STATES STEEL SHEET PILING 


is just as useful and economica! in 
‘small jobs as in large. 

12”-35 pound section used as fac- 
ing for an earth filled dam at Neligh, 
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An installation far less expensive 
than stone or concrete and infinitely 
better than wood. No leaks in the 
dam itself and all seepage cut off 
by the depth of penetration. 

Four sections kept in stock for 
immediate shipment — 12”-40 
pound, 12”-35 pound, 9”-16 pound 
and 6”-11 pound. 


Write for prices and rurther 
information. 


CARNEGIE STEEL COMPANY 


DISTRICT OFFICES 


United States S2ci Products Co., Pacific Coast Department Birmingham Cleveland Philadelphia 
os Angeles m Francisco Boston Denver Pittsburdb 
Portlan Seattle Buffalo Detroit St. Louis 
xport Representatives Chicago New Orleans St. Paul 
United States Sant Products Co., New York, N. Y. Cincinnati New Yo 
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PILE 
LOGIC 


From time immemorial, wood piles have been used 
for foundations--where soil is unreliable and soft. By 
the use of piles, the weight of the superstructure is trans- 
ferred down to the sub-soil, which is of greater bearing 
strength than the surface soil or else the load could not 
be supported. 


Concrete has formed a valuable substitute for wood 
piles because they can be made larger and are not affected 
by moisture so that they need not be cut off below the 
ground water level. 


The next step in advance and the logical thing to 
do is to bulge out a broad base down in the ground so 
that a large share of the load may. be imposed directly 
upon the subsoil. This is the principle of the Pedestal 
Pilé. 


For rurther discussion on the bearing strength 
of piles, see our hand book E. N. ‘The Pedestal 
Pile’? and our other literature. 


McArthur 


Concrete Pile & Foundation Co. 


11 Pine Street 
New York City 


Philadelphia Chicago 
























What One Contractor Accomplished with 


HOTCHKISS 
STEEL GURB AND GUTTER FORMS 


Lineal feet built, 9983. Time, 200 hours. Labor 
force, 16 men. Forms used, 160 ft. Labor Cost, 
8.3 cents per lineal foot. Users of wooden 
or any other forms, match it if you can! Write 
for free booklets. 


HOTCHKISS LOCK METAL FORM CO. 
Dept. fi Binghamton, WW. Y. 











Wenlinger Steel 


Pili 
1 aches faletcas 


Steel Sheet-Piling 


for all kinds of Temporary 
Excavation Work. 


Iron Sheet-Piling. 


for Permanent Installations 
where Sheet- Piling 
must last. 


IT DOES NOT RUST AWAY 
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} ae. 
AMERICAN SUGAR REFINING CO.,. -. ee 
‘Havemeyer & Elder Warehouse, - 


illiamsburg, New York City. - a “ _7 Built on 


RAYMOND 
Concrete 


Piles 


re oe CONCRETE PILE COMPANY 
Engineers and Can--actors 
NEW YORK and CHICAGO 


BALTIMORI PITTSBURGH ST. LOUIS 
SAN FRANCIHSCO Mel et On tee’ LOS ANGELES 








“WAINWRIGHT PATENTS” 


sat WAINWRIGHT GALVANIZED STEEL CORNER BAR 


Basch 38, 1008 For Protecting Edges of Concrete Curbs, Steps, Columns, Etc. 
August 20, 1907 This bar i is SELF-ANCHORING, the DOVETAILED WEB holding it firmly in place EVERY 
INCH OF ITS LEN — H, eins no cl S$ or wires at papevens, allowing buckli 


This re ING DEPTH OF TWO INCHES OF SO ID 
STEEL st at THE POINT OF OF ‘IMPACT It has a record of 14 years’ use without failure. 


This bar has been in ami use tor more than 14 years as the main feature of the 


WAINWRIGHT STEEL-BOUND CONCRETE CURB 


Absolutely Non-Breakable—Cheaper Than Granite 
——M_—iianea: 
THIS CURB WILL STAND HARDER USE AND LAS 


TEN TIMES is LONG AS PLAIN CONCRETE CURBING 
CONTRACTORS can make money by laying this curb. 
CITY ENGINEERS can save money by specifying it. 
ARCHITECTS are invited to read pages 238-239 “Sweet's Index.” 
METAL PARTS FOR SALE Send for Copyrighted Booklet No. 5. 


STEEL PROTECTED CONCRETE COMPANY ®&A° ESTATE TRUST BuiLoiNa 


PHILADELPHIA, PA. 


Por prices: ve required size and position of connecting sections to 


STREETER CLIP & SPECIALTY COMPANY, (I (Incorporated) 4101-4105 East Ravenswood Park CHICAGO 
, School Houses ~nd all Puplic Buildings 


ae aT 
Lackawanna Bridge Co., scr THE UNDERGROUND 
Fire Proof eer sae poner ree COMPANY 
New York -Buttsic Siena 7 - Mere Executive Offices: Bank of Commerce Bldg., St. Louis, Mo. 


ORRUGATED ONCRETE ILES 
Worden. pers eee WAUKEE Cc DRIVEN WITH Cc Poca 


AIR CUSHION 
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FORT PITT BRIDGE WORKS 


of Pittsburg. Pa. 


BRIDGES - BUILDINGS - STRUCTURAL STEEL 


Vol. 67, No. ? 


Lewis F. Shoemaker & Co. 


STEEL BRIDGES 
and BUILDINGS 


New York Works: Pottstown, Pa. Philadelphia 


| ane locks ae PAT TERSON’S 
He WILDaS All sheaves bushed. Al hooks made from stay-olt iron and flattened. 
; . Rober nog Write for new Catalogue No. 2. 
RUINS LS CONN, SS Wii se Z “  'W. W. Patterson Company, 
mm springfield. Mase. = — 50 Water Street, Pittsburg, Pa. 
931 0)35 3 Pemmctecmemeoemoe| | The Mount Vernon Bridge Co. 















General Office, House Bidg., Pittsburg, Pa. New York Office, 45 Broadway 
Chicago Office, Fisher Bidg. Purchasing Dept. and Works, Canonsburg, Pa. 


STRUCTURAL STEEL WORK Railway and Highway Bridges, Roofs, Viaducts, etc. 
BRIDGES TURNTABLES BASCULE BRIDGES MOUNT VERNON, OHIO 





TAU CHa ARAN UTabd 


CONTRACTING ENGINEERS 
Iron and Steel Mill Buildings and Structural Work 
Engineers, Contractors, Manufacturers 


THE L.SCHREIBER & SONS Co. 


CINCINNATI 
STRUCTURAL STEEL === ORNAMENTAL IRON 


BRANCH OFFICES 
NEW YORK CHICAGO PITTSBURG ATLANTA 
NEW ORLEANS 






STEEL FRAMED STRUCTURES 
i Alene MILWAUKEE, WIS. 





SAN FRANCISCO RICHMOND 





THE FERGUSON SNATCH BLOCK 


(Patented May 22n 
The newest ching in sarcH, eae 


KENWOOD BRIDGE Att 


TCM acinar teen Sen eC a= 





a OFFICE, 1416 FARST. NATIONAL BANK BLDG, CHICAGO talog and Discount Sheet Sent on Request. 

if ate PITTSBURG BLOCK & MFG. CO. 
i WORKS, GRAND CROSSING, ALI : eS R Sd ee ee 818 SOUTH AVE., N. S. PITTSBURG, PA. 
f , 
§ 














RIVERSIDE BRIDGE Co. 
STEEL STRUCTURES 
MARTINS FERRY, O. 


OPPOSITE WHEELING, W. VA. 


THE MASSILLON BRIDGE & STRUCTURAL CO. 


MASSILLON, OHIO 
DESIGNERS AND BUILDERS OF 


Bridges, Buildings, Mill Buildings 





Scherzer Rolling Lift Bridges 


ry requirement of modern movable bridges, and are 


Y ee TOL Ol) ss EAA Ne 
E FLOOR 
SN) |i isaaey af sis, ote ros orb 
Write us for uae sketches and estimates. 
THE SCHERZER ROLLING LIFT BRIDGE CO. 


Main coger dg Menntneck ng ine, U.S. A. 
Cable Address: Scherze: 220 Broadway, New York City. 





pee 






CAPACITY OF BRIDGE WORKS, 75,000 TONS PER ANNUM 


THE PHOENIX BRIDGE COMPANY 


Evinicscr Bridges and Other Structures of Steel 


Works: Phoenixville, Pa.—Established 1790, 
Offices: 410 Walnut St., Philadelphia 49 William Street, New York 110 State Street, Boston 
528 Pierce Building, St. Louis 608 Hibernia Bank Building, New Orleans, La, 26 Victoria St., London, Eng. 
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Safe Drinking Water 


is daily becoming more and more recognized by In- 
dustrialists as a Powerful Profit Factor. 


Heretofore stomach and bowel disorders have been 
generally looked upon as inseparable from human 
activity, and their cost hasbecome 
a part of production cost. Proper 
Light, Heat and Ventilation have 
already demonstrated their value 
in reducing production | costs; 
Safe water has recived but little 
attention and that only perfunc- 
tory. 


Nothing short of typhoid jn the water 
seems to merit attention whereas the 
money loss from typhoid is small com- 
pared to that from the many lesser non- 

ific water borne ailments. It is the 
s ort absence and the continuous de- 
creased efficiency in employees at work 
which cost the employer so heavily. 


Heat is the one and only absolutely 
_ method of rendering water 
le. 


The Forbes system is the only one 
having the endorsement of every Hy- 
gienist of note both here and abroad. 


Correspondence solicited. 
Full particulars on request. 
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West Virginia Pulp and Paper Co., Fairmont, W. Va. 
F. G. Ten Broeck, Engineer, N. ¥. 


The Roof Of This Great Factory Is 
Insulated With 


CABOT’S QUILT 


This insulation makes the upper story cool in Summer 
and conserves the efficiency of the operatives. It pre- 
vents the escape of heat in Winter and reduces the 
heating expenses. Quilt will save most of the enormous 
waste of heat in lumber kilns, drying rooms, and all 
other structures where the conservation of heat will 
promote efficiency and reduce fuel bills. Quilt is 
decay and insect-proof, fire retarding, permanent, 
cheap, and adaptable to all methods of construction. 


Catalague and full details on request. 


Samuel Cabot, Inc., Mfg. Chemists,§Boston, Mass. 


1133 Broadway, N.Y¥.C. 350 Dearborn Ave., Chicago 
Agents all over the country 


Creosote Shingle Stains Waterproof Brick Stains 
Waterproof Cement Stains Conservo Wood Preservative 


Forbes Company 


1210 Callowhill St. 
Philadelphia, Pa. 


100 Days After the Con- 
tract was Signed, this pho- 
tograph was taken. A good 
example of quick service in 
the delivery of 1500 tons of 
steel for the 16 story Walker 
Building at Salt Lake City, 
Utah. Entire order for steel 
filled in 60 days by 


CARTER CONSTRUCTION COMPANY 


JOHN B. CARTER, President 


RAILROAD BUILDERS 


General Office: 42 Broadway, New York 


Missouri Valley Bridge =~ Iron Co. 
LEAVENWORTH, KANSAS 


Engineers and Contractors 


For Bridges, both Substructures and Superstruce 
tures, Steel Buildings, Fireproof Wharves. 


Pneumatic and Open Foundations. M thy ee | | Butte El Paso 


Minneapolis Steel & 
Machinery Company 


Minneapolis, Minn. 
Salt Lake City Denver Spokane 


Established 1868 Incorporated 1886 Reincorporated 1905 


PENN BRIDGE CO. 


BEAVER FALLS, PA, 
Contractors and Manufacturers 


BRIDGES, BUILDINGS, STRUCTURAL WORK OF EVERY DESCRIPTION 


Shope Caparity 
Beaver Falls and Qlaysville. Pa. FOUNDRY ANS MACHINE WORK 


20000 Tons Per Annum 


VIRGIN 


BRIDGES 

VIADUCTS 
TURNTABLES 
POWER HOUSES 
STRUCTURAL STEEL 


Bridge and Iron Co. 


Contract ta General Offices {im 
few Oriowns, to, ROANOKE, Va, “**> )Kemetis 


Annual Capacity 100,000 Tons 





OFFICES. 
NEW YORK, N. ' 


wa 
OA 
ontinental Tiuee Bidg. 

BOSTON MA 
70 nihoy 
CHICAGO, ILL., 

McCormick Bid 
MEXICO CITY, ME 
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THe Pennsyivamia Steer Co. 
BRIDGE AND CONSTRUCTION DEPARTMENT 


STEELTON, PA. 


FABRICATE ERECT 


OFFICES, 
PHI ‘ee.ee 1A, PA,, 


Mo 
SAN Berrie Dida. CAL., 
1505 Chronicle Bidg. 
ST. Louis. mMo.,, 
monwealth Trust Bidg. 
nee ENG,. 
110 Cannon Street. 


esitice de® Le Mutua” STEEL STRUCTURES OF ALL kinpDS. OT Re Weeks” 


Luli Conleg Maanupedlanig Cor 


STEEL CONSTRUCTION 


See Se eden Seonlidsiketiedienesicsthenssicnnndiiaaaeia Mideast 
Cr aentee ti ne che cacti aoheaeenatohattieiatenadedaiiaiaiaibantaaen 


1041—Machine Shop, 
.» Sacramento, 
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A PERFECT 
AND caaver 
i, OW SCREEN 
a AT LAST 


Fabric electrically welded out of special 

















grade steel wire. Heavily galvanized. 






Will not sag. Material whether sand 






or gravel must pass through its meshes 






at once or be rejected. No clogging. 






Tremendous strength. 






This electrically welded fabric is 





also perfectly adapted for shak- 






ing, revolving or tumbling 






screens. 





Q Write at once for sizes of 


mesh carried in stock, or state 






your special requirements, 






and we will quote you prices. 









Clinton Wire Cloth Company 


Works: CLINTON, MASS. 


New York Chicago San Francisco Boston 
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*abric electrically welded out of special 









grade steel wire. Heavily galvanized. 
Will not sag. Material whether sand 
or gravel must pass through its meshes 
at once or be rejected. No clogging. 
Tremendous strength. 


This electrically welded fabric is 
also perfectly adapted for shak- 









ing, revolving or tumbling 
screens. 


Q Write at once for sizes of 
mesh carried in stock, or state 
your special requirements, 


and we will quote you prices. 





Clinton Wire Cloth Company 
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New York Chicago San Francisco Boston 
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Pavement 


“It is permanent because it is concrete’ 


The Last Word in Street Pavements 


The Dolarway Pavement is popular with City Officials, 
Highway Engineers and Property Owners because: 


It is low in first cost. 


Its maintenance cost is lower 
than that for any other perma- 
nent form of Pavement. 


No paving plant is required to 
either constructor maintain it. 


It is noiseless, dustless and 


resilient. 


Its traction qualities for both the 
Horse and the Automobile are 
of the best. 


For full particulars address 


DOLARWAY PAVING COMPANY 


95 Liberty Street, New York City 


510 Title & Trust Bldg., Chicago 


Applying Dolarway Bitumen on Concrete Base, Central Park, New York City. 
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